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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administra-
tion this publication has been prepared by the National Aeronautics and Space Administra-
tion for the joint use of both agencies und the scientific and technical community concerned
with the field of aeronautical engineering. The first issue of this bibliography was published
in September 1970 and the first supplement in January 1971. Since that time, monthly sup-
plements have been issued.

This supplement to Aeronaictical Engineering— A Special Bibliography (NASA SP- 7037)
lists 628 reports, journal articles, and other documents originally announced in September
1973 in Sciemtific and Technical Aerospace Reports (STARJ or in ]u.fen.ra.r:mm/ Aerospace
Abstracts(fAA4). ‘

The coverage includes documents on the engineering and theoretical aspects of design,
construction, evaluation, testing, opetation, und performance of aircraft (including aircraft
engines) and associated components, equipment, and systems. It also includes research
and development in derodynamics, seronautics, und ground support equipment for aero-
nautical vehicles.

Each entry in the bibliography consists of a standard bibliographic Clldtlon accompanied
in most cases by an abstract. The listing of the entries s arranged in two major sections,
IAA Entries and STAR Entries in that order. The citations, and abstracts when available,
are reproduced exacily as they appeared originally in /44 or STAR, including the original
accession numbers from the respective announcement journals. This procedure, which saves
lime and money, accounts for the slight variation in citation appearances.

Three indexes—subject, personal author, and contract number—are included.

An annual cumulative index will be published.



AVAILABILITY OF CITED PUBLICATIONS

18A EMTRIES (A73-10000 Seriss)

All publications abstracted in this Section are avadable from the Technicat information
Service. American Institute of Aeronautics and Astronautics. Inc. (AIAAL as loHows:
Paper copies are avaidable at $500 per document up 1o a8 maximum of 20 pages. The
charge for each additional page is 25 cents. Microfiche ‘! are avalable at the rate of
$1.00 per microfiche for documents identified by the # symbol following the accession
number. A number of publications. because of thew special characteristics, are avalable
only for reference in the AlAA Technical Information Service Library. Minimum airmail
postage to foreign countries is $1.00. Please refer 1o the accession number, eg.A73-10468,
when requesting publications

STAR ENTBIES (N73-10000 Series)

A source from which a pubiication abstracted in this Section is avaiiable to the public i1s
ordinanly given on the last line of the atation, e.g., Avail NTIS. The following are the
maost commonly indicated sources (full addresses of these organizations are histed at the
end of this introduction):

AvailuNTIS. Sold by the National Technical information Service at the price shown in
the citation. If no price is shown in a current STAR citation, it may be ascertained
by referring to Government Reports Announcements Or 10 NTIS. Beginning with
documents announced in Issue 21, 1973, “stocked” reports, such as printed NASA
reports, are priced on a step schedule ranging irregularly from $2.75 for a 1-t0-25
page report to $10.75 for 576 to 600 pages. plus $2.00 for each additional
100-page increment. Demand print reports {those for which a facsimile reproduction
will be made to fill arders} are priced at $3.00 for the first 20 pages plus 25 cents
for each five pages or portions thereof. These prices are not applied retroactively:
i.e.. reports previousty announced at a certain price continue to be sold at that
price. If “Avail: NTIS” without a price appeared in the citation of a NASA report
{asterisked) it is sold at $3.00 whether printed copy or facsimile is supplied.
Because of price changes and possible surcharges, it is recommended that for any
document announced in STAR before July 1970, NTIS be queried as to ihe price.
Document prices are subject to change without notice. See "Avail: SOD” below for
documents available from both the Superintendent of Documents and NTIS.
Microfiche. Microfiche is available from™ NTIS at a standard price of $1.45
{régardless of age} for those documents identified by the § sign following the
accession number (e.g.. N73-102814) and having an NTIS availability shown in the
citation. Standing orders for microfiche of {1) the full collection of NTIS-available
documents announced in STAR with the # symbol, {2) NASA reports only {ident-
ified by an asterisk {*}). (3) NASA-accessioned non-NASA reports only {for those
who wish to maintain an integrated microfiche fite of aerospace documents by the
"M accession number), or (4] any of these classes within one or more STAR
categories, also may be placed with NTIS at greatly reduced prices per title {e.g.,
38 cents) over individual requests. Inguiries concerning NTIS Selective Categories

{1) A microfiche is a transparant sheet of film, 105 x 148 mm in size, containing as many
as 60 to 98 pages of information reduced to micro images (not to exceed 241 reduction).
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Avail:

Avail:

Avail:

Avail:

Avail:

in Microfiche should be addresscd to the Subscription Unit. National Technical
Information Service.

" Deposit Accounts and Customers Outside U.S. NTIS encourages its customers

to open deposit accounts to facilitate the purchase of its documents now that
prices vary so greatly.

NTIS customers outside the United States are reminded that they should add the
following handling and postage ‘charges to the standard or announced prices:

‘hard (paper) copy. $2.50 each document; microfiche, $1.50 each document. For

subscribers outside the Unitéd States who receive microfiche through the Selective
Categories in Microfiche pragram, NTIS will add 15 cents for each title shlpped ]
SOD ‘{or GPO). Soid by the Superintendent of Documents. U.S. Government

“Printing Office, in hard copy. The price is given following the availability line.

(An order received by NTIS for one of these documents will be filled at the 500

" price if hard copy s requested. NTIS will also fill microfiche requests. at the )

standard $1.45 price, for those documents identified by a # symbol )

NASA Public Document Rooms. Documents so indicated may be examined at
or purchased from the Naticnal Aeronautics and Space Administration, Public
Documents Room {Room 126). 600 Independence Ave. S.W. Washington, D.C.

20546, or public document rooms located at each of the NASA research centers,

the Mississippi Test Facility, and the NASA Pasadena Office at the Jet Propulsion
Laboratory.

NASA Scientific and Technical Information Office. Documents with this
availability are usually news releases or informational brochures available without
charge 10 paper copy.

AEC Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of U.S. Atomic Energy Commission reparts, usually in microfiche form.,

- are listed in Nuclear Science Abstracts. Services available from the USAEC and its

depositories are described in a bookiet, Science Information Available from the
Atomic Energy Commission (TID-4550), which may be obtamed without charge
from the USAEC Technical Information Center.

Univ. Microfilms. Documents so indicated are dissertations selected from
Dissertation Abstracts, and are sold by University Microfilms as xerographic

‘ copy {HC} at $10.00 each and microfilm at $4.00 each, regardless of the length

of the manuscript. Handling and shipping charges are additional. All requests

. should cite the author and the Order Number as they appear in the citation.

" Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’'s Stationery Office are sold in the U 5. by
Pendragon House. Inc., {PHI), Redwood City. California. The U.S. price lincluding a
service charge) is given, or a conversion table may be obtained fram PHI.

BLL (formerly NLL): British Library Lending Division, Boston Spa, Wetherby York-
shire, England. Photocopies available from this organization at the price shown
{if none is given, inquiry should be addressed to BLL).

ZLDI. Soid by the Zentralstelie fur Luftfahrtdokumentation und -Information,
Mumch Federal Republic of Gérmany at the price shown in deutschmarks (DM}

Issumg Activity, or Corporate Author, or no'indication of availability: Inquiries as to
the availability of these documents should be addressed to the orgamzatlon shown
in the citation as the corporate author of the document.

U.S. Patent Office. Sold by Commissioner of Patents, U.S. Patent Office, at the

* standard price of$.50 each, postage free,

Other availabilities: If the publication is available from a source other than the above,

the publisher and his address will be displayed entirely on the availability line or in
combination with the corporate author line.



GENMERAL AVAILABILITY

All publicatiens abstracted in this bibliography are available to the public through the sources
as indicated n the STAR Entries and tAA Entries sections. It is suggested that the bibliog-
raphy user contact his own library or other local libraries prior to ordering any publication
inasmuch as many of the documents have been widely distributed by the i1ssuing agencies.
especially NASA. A listing of public collections of NASA documents is included on the inside
hack cover.

SUBSCRIPTION AVAILABILITY

This publication is available on subscription from the National Technical Information Service
(NTIS). The annual subscription rate for the monthly supplements, excluding the annual
cumulative index, is $18.00. All questions relating to subscriptions should be referred to the
NTIS.
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American Institute of Asronautics
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New York, N.Y. 10017

British Library Lending Division,
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England
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U.S. Patent Office
Washington, D.C, 20231
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251-259 Regent Street
London W1R 7AD. England

ESRO/ELDO Space Documentation Service
European Space Research Qrganization
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IAA ENTRIES

A73-34076 Outlook on saféty; Proceedings of the Thir-

tzenth Annual Technical Symposiem, London, England, November ©

14-16,-1972. Symposium sponsored by the British ‘Ajr Line Pilots
Association, Hayes, Middx., England, British Air Line Pilots Associa-
tion, 1973, 272 p.

Systems. for safety, accident survival, the effects of fatugue on’

health and ftight safety, and design to detect and avoid failure are
treated. Safety margins and aircraft performance; the designer’s view
of aircraft maintenance; weather hazards to safe flight; safety in the
aceident-prone flight phases of takeoff, approach and landirig; safe
expedition of air traffic;
considerad,

F.R.L.

AT3I3077 # Safety in operation and human error. P. J. A,
Harper {British Air Lire Pilots Association, Hayes, Middx., England).
In: Outfook on safety; Proceedings of the Thirteenth Annual
Technical Symposium, London, England, November 14-16, 1972,

Hayes, Mlddx England, Brmsh Air Line Pilots
Association, 1973, p. 1320,

The complication of the modern aircraft places great emphasis
on the requirement for effective, efficient training in order to
eliminate human arror early in some phases. Once a pilot is
competent, the important thing is to design operating technigues so
that possibilities of blunder are reduced and that all critical actions
are cross-checked. As far as automatic landing is concerned, it is the
first time that the pilot Is going to put himself and his aircraft in a
position from which he cannat all by himself recover. Because there
is very little experience with supersonic aircraft, much more will be

required before the Concorde operates in a routing fashion, and the .

project jtself is a rival of automatic landing in its associated
difficulties. ft is eonsidered to be possible to reduce the load on the
piHlot and the air traffic controller by careful planning and constant
attenion to simplification. 3 F.R.L.

A73-34079 #

Thirteenth Annual Technical Symposium, London, England,
November 14-16, 1972, -Hayes, Middx., England,
British Air Line Pilots Association, 1973, p. 46-62; Discussion, p.
53-61.

Cabin safety is discussed with particutar reference to protection
of persoris on board the airplane from the minor or so-cailed
‘survivable’ crash landing environment. Fire protection is a
paramount aspects of crashworthiness. OFf the crashworthiness

and safety information systems are -

. Safety’ by survival of accident. N. N. Shapter
(FAA, Washington, D.C.). In: Qutlook‘on safety; Praceedings of the -

A Special Br’/'ogh' 7- Sup. 36 )

415

- 1972,

.C. Caliendi {Hawker Siddetey Aviation,

OCTOBER 1973

oF-

‘provisions applncable to the cabin of an anrplane those for emergency

evacuation are the most oonspucuous to the casuial observar and are
designed for use by untrained, often confused, passenger evacuees.
Davelopmental wark in various - figlds is discussed in some detail.
Aspects of planned and unplanned crash landing in water are
cunsndered F.R.L.

A73-34081 # Design to datect and avoid failure - QOne
airline’s viewpoint. M. Lalas {Qantas Airways, Ltd., Sydney,
Australia). In: Qutlook on safety; Pioceedings of the Thirteenth

Annual Technical Sympos«um London, Engtand November 14-18,
- Hayes, Mlddx England, British Air Line
Pijots Assoclataon 1973, p. 88-93; Discussion, p. 94-99.

Many areas.of aircraft systems and access for maintenance still
require improvement - to reduce “maintenance costs without
prejudicing safety. With accelerating rates of technology improve-
ments, design for maintenance must also accelerate to keep main-
ténance costs within .economical limits. Emphasis is given to the
distinction betwéen safety and reliability. Generally, an unacceptable
reliability level is reached long before safety is affected. In studying
the safety situation, present methods are ‘briefiy reviewed. Several

- targets are studiad for improvements in rhanufacture. Some items are
aexamined indetail and specific design solutions are suggested. F.R.L.

A73-34082 # Safety margins and aircraft performance. L, J.
W. Hall (Civil Aviation Authority, England). In: Qutlock on safety;
Proceedings of the Thirteenth Annual Technicat Sympasium,
Londan, England, November 14-16, 1972,
Hayes, Middx.; Engtand, British Air Line Pilots Association, 1973, p.
100-105; Discussion, p. 106-113, )

- Bome of the’ areas whete 'safety might be improved are

"identified, and are discussed in the order they occur in flight.

Accelerate-stop, continued takeoff, approach, landing, continued
airworthiness, and coordination are considered. Raising standards far
the future is believed ta mostly a process of not increasing safety
margins but making the margins -mpre.effactive by exploiting aids
and equipment which lead to a more précise 'or more reliable
operation and reduce pilot workload in critical phases of flight. Hf
airworthiness standards are to be raised and maintained there is a
need for direct knowledge of the operation and close coardination

. between authorities and . operators on _Hight ~and engineering

standards. Airports need improvement by.méans of better runway

_ surfaces, and also by making the immediate surroundmgs less lethal.

F.R.L.

AT3-34033 # The designer’s view of sircraft maintenance. §.
Ltd., Hatfield, Herts.,
England). 'n: Outlook on safety; Proceedings of the Thirteenth
Annual Technical Symposium, London, England, November 14-16,

1972. Hayes, Middx., England, British Air Line

- Pitots Association, 1973, p. 114-143; Discussion, p. 144-148.

The high aircraft operational safety standards presently
demanded may only be achieved if great attention is given to
maintenance procedures, and if these are considered in detail during
the design stage. Safety is a condition created by the elimination of
tisk, As knowledge is gained from past experience an the modes and
frequancies of failures of complex systems, it is now often possible



A73-34084

to estimate the probability of faiture of new designs provided they
utilize existing concepts. The object of aircraft maintenance is to
prevent deterioration of the inherent safety and reliabitity levels of
the equipment and, if possible, 10 increase these levels by modifica-
tion action as deficiencies are recognized during the operation of the
aircraft. Design for safety, fault diagnosis, redundancy, maintenance
analysis, service data, and equipment specifications are discussed.
FRL,

A73-34084 # Weather hazards to safe flight. M. N. Morss
{International Federation of Air Line Pilots Associations, Londan,
England). 1n: Qutlook on safety; Proceedings of the Thirteenth
Annual Technical Symposium, London, England, November 14.16,
1972. Hayes, Middx., England, British Air Line
Pilots Association, 1973, p. 149-167; Discussion, p. 168-177,

With the increasing pressure on airlines to improve the reliability
and regularity of their schedules, it has become increasingly
important to understand in datail why the atmpsphere assumes
certain forms, so that accurate and timely forecasts can be made of
their occurrence. Major attention is given to low level wind shear and
clear air turbulence (CAT). Various accidents and incidents at-
tributable to wind shear are discussed. Thire is a need for better
information on vertical wind shear in the terminal area. At present,
pilot reports are the most immediate means of obtaining this
information. In the case of CAT, it is evident that as traffic increases
and is compressed in the same airspace, the freguency of encounters
will increase. It is suggested that when there are sufficient reports of
CAT to warrant it, the affected airspace should be blocked off,
Aspects of fog are considered in some detail, and some suggestions
for a better weather service are made, F.R.L

A7334085 # Safety in the accident prone flight phases of
take-off, spproech and landing. L. C. White {Intemational Air
Transport Association, Montreal, Canadal. In: Qutlook on safety;
Proceedings of the Thirteenth Annual Technical Symposium,
London, England, Movember 14-16, 1972

Hayes, Middx., England, British Air Line Pilots Association, 1973, p.
178-210; Discussion, p. 211-218, 5 refs.

It is considered that it the annual jet accident rate is not
veduced, not only witl the airline industry be ignoring its moral
obligations to passengers and crews but will also face economic
suicide. Charts are presented, with discussion, showing the accident
experience from 1959 to the present. It is suagested that the afrline's
top management must be the catalyst for the generation of safety
awareness, Adherence to standard operating procedures is a major
factor in achieving better safety. Training, monitoring of per-
formance, information exchange, and facilities are discussed. F.R.L.

A73-34086 # Safe expedition of air traffic. C. 0. Colchester
{Marconi Radar Systems, Ltd., Chelmsford, Essex, England}. In:
Outlook on safety; Proceedings of the Thirteenth Annual Techaical
Svmposiutm, London, England, November 14-16, 1972

Hayes, Middx., England, B8ritish Air Line Pilots
Association, 1973, p. 219-224; Discussion, p, 225229,

Major attention is given to air traffic control, the equipment
involved, the controllers, and the man-machine interface. The
phenomenon of multipath with LS is discussed. 11 is well under-
stood, though not always preventable, and may be studied without
the need for expensive flying by modeling at much higher fre-
quencies or using computer programs. 15 a considerable heip 1o the
controller if he can have his flight progress strips prepared before he
has an aircraft actually on his hands, Aspects of primary, secondary,
and moving target indicator radars are treated. FRL.

A73-34087 # Safety information systems. H. Caplan {Inter-
national Risk Management Services, Ltd., London, England). In:
Qutlook on safety; Proceedings of the Thirteenth Annual Technical

416

Symposiurm, London, England, November 14-16, 1972.
Hayes, Middx., England, British Air Line Pilots
Association, 1873, p. 230-238.

A system of providing information concerning incidents
involving safety is proposed which consists of reporting to a neutral
party with guaranteed immunity by statute from any criminal or
disciplinary proceedings. [n air transport, any system for information
recording must be international. It is sugeested that pilots themselves
have to devise better systems for making their candid expetiences
freely available for analysis. It is held that airline pilots by their
training and experience are well suited to point the way to
comprehensible standards of the fulure, FR.L.

A73-34100 Byazed honeycomb structures. M, M. Schwartz
{Rohr industries, Chula Vista, Calit.}. WRC Bulletin, Apr. 1973, p.
1-28. 36 refs.

Review of recent accomplishments and developments in the
design and fabrication of brazed honeycomb structures, The methods
used to carry out braziew of honeycomb structures are cited,
including the use of furnicks with a sealed retort container, vacuum
furnaces, blanket techricies, radiant lamps, and exothermic brazing,
The fixturing used for grzioning the work during the brazing
operation is discussea. Teciinigues used in the joint design, filler
metel selection, and titn chaice of brazing cycle are reviewed for a
number of base metals 2 siloys, including beryllium, aluminurn,
stainless steels, nickel-base and cokalt-base allays, iran and nickel-
base alloys, titanium and its alloys, certain refractory metals and
their alloys, and ceramic heneycomb-sandwich structures. Six desigr
ruies for achieving practical economical and producible brazed
honeycomb sandwich are presented. New inspection technigues, such
as holography and acoustic emission, are cited. Future applications
of brazed honeycomb construction in space nuclear generators,
manned aircraft, and high-performance aircraft engines are en-
visioned. ABK.

A73-34124 Fire protection technology in aviation.
Volume 1 - Foundations of aviation and fire-protection technoloay
{Brandschutztechnik in der Luftfahrt, Volume 1 - Luftfahrt-
technische und brandschutztechnische Grundlagen). L. Scheichl
{Ministerialrat, Bonn, West Germany). Bad Honnef, West Germany,
Osang Verlag, 1973, 317 p. 114 refs. In German. $43.75.

Basic aspects of aviation equipment and devices are considered,
taking into account a classification of aircraft into various types,
aircraft propulsion systems, functional systems on board of an
aircraft, booster rockets, spacecraft, aircraft which are lighter than
air, and aviation ground instailations. Fundamental processes taking
place during a fire are examined together with criteria regarding the
risks of fire or explosion, the types of fire, and approaches for
decreasing the risk of fire. Methods for extinguishing a fire are
discussed, giving attention to the use of water, carbon dioxide,
surface active agents, fine powders, halogen compounds and foam;-

A73-34139 # Behavior of a wing panal under transient
conditions in a gas flow {Povedenie paneli kryla pri perekhodnom
rezhime v potoke gaza). A. S. Vol'mir, A. T. Ponamarev, and S. A.
Popytalov. Priklacnaia Matematika i Mekhanika, vol. 37, Mar.-Apr.
1973, p. 247-253. In Russian.

The Bubnov-Galerkin method is applied to derive equations
describing the dynamic reaction of an elastic wing skin panel to
abrupt changes in flow parameters during rapid shifts of the angle of
attack. A thin carrying surface is substituted for a wing skin panel in
the calculation of the distribution of aerodynamic pressure over such
a panel under transient airflow conditions of this type. v.Z.

AT3-28179 # Discrete vortex method of two-dimensional jet
flaps. J. Sato (National Aerospace Laboratory, Tokyo, Japan}. AfAA
Journaf, vol. 11, July 1973, p, 968-973. 12 refs.



A jet fiap theory is developed with the aid of a classical
conformal mapping of airfoils onto unit circles which. is free of any
restrictions on the airfoil thickness, camber, or angle of attack. The
jet sheet is assumed to be infinitesimally thin and is approximated by
a finite number of discrete vortices placed on a stagnation streamline.
The strengths of vortices are determined by an iterative procedure
which is set up between the transformed and the phisical plane. Any
cne of the classical incampressible airfoil théories, such as
Theadersen and Garrick's direct method {19332} or Lighthill's inverse
one (1946), can be applied to ‘determing the mapping function of
ail:foils onto unit circles. The present approximation will converge to
the exact incompressible potential flow theory of two-dimensional
airfoil sections with infinitesimally thin jet flaps, if the number of
vortices is increased and the distances between the adjacent vortices
decreased indefinitely. Furthermore, the classical Blasius formulas
are modified for2jet flaps with discrete vortex approximations, and
lift, drag and moment of airfoils are obtained. (Author)

A73-34181 # Interaction of an air-cushioned vehicle with an
elastic guideway. J. H. Ginsherg, E. C. Ting, and J. Genin {Purdue
Umversuty, West Lafayette, Ind.). AlAA Journal, vol. 11 ,July 1973,
p. 980-983. 15 rets.

A73-34191 # Supersonic combustion aid for ligquid and
gaseous fusls, J, J. Isaac and R. A. Cookson {Cranfield Institute of
Technology, Cranfield, Beds., England). A/AA Journal, vol. 11, July
1973, p. 1036, 1037. 6 refs. Contract No. F§1062-70-C-0025.
Investigation of some possible aids for liquid and gaseous
hydrocarbon fuel combustion at low-enthalpy conditions. The results
obtained include the finding that the addition of & very smail amount
of hydrogen causes kerosene 'and methane to ignite under flow
conditions which would not normally support autoignition of these

fuels. M.V.E.
A73-34251 Future technology and economy of the VTOL
gircraft; Internationat Helicopter Forum, 10th, Bickeburg, West

Germany, June 57, 1973, Proceedings (Zukunfistechnik und Wirt-
schaftlichkeit dar VTOL-Fluggeriite; intemationales Hubschrauber-
forum, 10th, Biickebury, West Germany, June 5-7, 1973, Proceed-
ingsl. Forum sponsored by the Heeresfliegartruppe of West Germany
and Hubschrauberzentrum, Bickeburg, West Germany, Heeresflieger
Waffenschule, 1973. 130 p. In German and Enaglish,

’ Topics discussed include future developments which will make
the helicopter more economical to operate; a low-cost, compact, and
easily maintainable turboshaft engine for use in helicopters; a
proposed VTOL configuration with low disk loading; the application
of the Aerodyne concept to the design of an unmanned recon-
naissance craft; the possibility of achieving more economical versions
of YTOLs through the use of advanced concepts; the commercial
applicability of a jet-powered YTOL transport aircraft; and the
characteristics of the navigation aids required for nighttime and
bad-weather operation of helicopters under combat conditians.

AB.K.

A73-34262 4 Future technical developments and efficiency
of halicopters and their derivatives {Zukiinftige technische Waiterent-
wicklungen und Wirtschaftlichkeit der Hubschrauber und deren
Ableitungen). J. Andres (Société Nationale Industrielle Aérospatiale,
Division Hélicoptéres, Marseille, France). in: Future technology and
‘ecoromy of the YTOL aircraft; Intemational Helicopter Forum,
10th, Biickeburg, West Germany, June 5-7, 19873, Proceedings.

Bilckeburg, West Germany, Heeresﬂleger Waffen-
schule, 1973, 15 p. In German.

AT3-34253 4 Commereial turbashaft engine readied. M. L.
Yaffee (Aveo Corp., Avco Lycoming Div., Stratford, Conn.). In
Future technology and economy of the VTOL aireraft; International
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A73-34257

Helicopter Forum, 10th, Biickeburg, West Germany, June 5-7, 1973,
Proceedings. Buckeburg, West Germany, Heeres-
flieger Waffanschule, 1973. 2 p. )
Description of a proposed low-cost turboshaft engine intended
primarily for use in five- to eight-passenger single- and twin-engine
helicopters. The engine is designed for optimum performance and
specific fuel consumption at a part power load of 75% of its
maximum cantinuous power rating. The engine wiil be eguipped
with a particle separator, an integral overrunning clutch in the
gearbox, antiicing, and a 3-qt-capacity oil system capable of handiing
the engine’s low heat-rejection rate of 7256 Btu per minute. Without
the particle separator, the proposed engine will offer a sea-level”
standard performance, at a constant output speed of 6000 rpm, of
592 shp and 0.567 specific fuel consumption. Maximum continuous
rating will be 505 shp with a specific fuet corsumption of 0.582,
ABK.

A73-34254 4 Progress in the development of a practically
applicable VTOL aircraft with Jow disk loading (Fortschritt in der
Entwicklung eines praktisch verwendbaren VTOL-Flugzeuges mit
niedriger Kreisflichenbelastung). 5. Martin, Jr. {Belt Helicopter Co.,
Fort Worth, Tex.). In: Future technalogy and economy of the VTOL
aircraft; International Helicopter Forum, tOth, Bickeburg, West
Germany, June 5-7, 1873, Proceedings:

Bickeburg, West Germany, Heeresflieger Waffenschule, 1973. 9 p. In
German,

A73-34255 # Some resuits of an experimental study of the
Aerodyne concept {Einige Ergebnisse der Experimentalstudie zum
AERODYNE-Konzept). W. Melzer (Darnier-System GmbH, Friad-
richshafen, West Germany). In: Future technology and economy of
the VTOL aircraft; international Helicopter Forum, 10th, Bicke-
burg, West Germany, June 5-7, 1873, Proceedings.

Biickeburg, West Germany, Heeresfheger Waffenschule,
1873. 6 p. In German. .

Results of a study of the feasibility of applying the Aerodyne
concept to’ the design of an unmanred reconnaissance craft. The
Aerodyne is a wingless flight vehicle which possesses & hover
capability but can also fly like a conventional aircraft by means of an
internal flow duct which creates therequired lift. The results of tests
of a particular configuration of the Aerodyne concept are presented
which concern the control and. attitude stabilization of the experi-
mental craft, its behavior during landing, its maneuverability, and the
possibility of adapting it to transition fiights, ABK. -

AT3-34256 } Efficiency through advanced technology in
rotor-powered VTOLs (Wirtschafdichkeit durch Zukunfistachnik bei
traditional commersial sense but also the idea of weapons effective-
ness during armed combat. While noting the high efficiency of the’
halicopter during missions requiring long hover times, the use of a
vehicle with characteristics approaching those of a fixed-wing aircraft
{the so-called convertipiane) is recommended when greater transport
efficiency in forward flight is desired. Some speed-limiting physical
effects in helicopters are also noted -'namely, the so-called Mach
number effects in forward-running blade tips and problems of reverse
flaw on back-running blades. A number of devices which overcome
this speed limitation but at the price of a weight handicap are cited,
in particular, the jet-lift device. Finally, a number of improvements
in heticopter performance likely to result from the use of improved
engines and new materials and technology are discussed. A.B.K.

A73-34257 # Advancad - technology - and efficiancy of jet-
powered VTOL transport aireratt, (Zukunftstechnik und  Wirt-
schaftlichkeit strahlgetragener VTOL-Transportflugzeuge). M. Lichte
(Vereinigte Flugtechnische Werke-Fokker GmbH, Bremen, West
Germany). In: Future technology and economy of the VTOL
aicraft; Intermational Helicopter Forum, 10th, Biickeburg, West
Germany, June 57, 1973, Proceedings,



A'73-34258

Biickeburg, West Germany, Heeresflieger Waffenschule, 1973. 20 p.
In Garman.

Results of a study of the commercial applicability of a
jet-powered VTOL transport aircraft with a delta wing but without a
special elevator unit. The helicoptar lift engina system consists of 16
quiet running lift engines arranged in two rows on both sides of the
fuselage. The control of the helicopter during hover flight with the
aid of this system is discussed, as well as the problem of rastoring
balance after failure of one or two engines. An estimate is made of
the direct operating costs of the proposed aircraft, showing the
greatest expenditure to be that required for the lift engine system,
which produces four times the thrust of the two flight angines.

AB.K.

A73-34258 # Technical possibilities of expanding the night-
time and bad-weather flight capability of belicopters {Technische
Méglichkeiten der Erweiterung der Nacht- und Schlechtwetter-
flugfihigkeit von Hubschraubern). In: Future technology and econ-
omy of the VTOL aircraft; International Helicopter Forum, 10th,
Biickeburg, ‘Mest Germany, June 5-7, 1973, Proceedings.

Biickeburg, West Germany, Heeresflieger Watfenschufe,
1973. 17 p. In German.

Consideration of the possibilities of realizing the navigation aids
required for nighttime and bad-weather helicopter flights under
combat conditions. The tcharacteristics required by a ground-
independent navigation system for low flight are discussed, as well as
those necessary for an obstacle warning system, a formation flight
monitoring system, an automatic terrzin-following or terrain-
avoidance system, and a blind landing system, inciuding radar sensors
and optoelectronic sensors (3 passive night-viewing television system,
a sermniactive gated-viewing ‘system, and forward-looking infrared
devices}. AB.K,

AT73-34268 Future techniology and economy of VTOL
aircraft  (Zukunftstechnik und Wirtschaftlichkeit der VTOL-
Fluggeriite}. B, Gmelin and P. Hamel {Deutsche Forschungs- und
Versuchsanstalt fir Luft- und Raumfahrt, Institut fiir Flugmechanik,
Braunschweig, West Germany). Hubschrauberzentrum, Inter-
nationales Hubschrauberforum, 10th, Bickeburg, West Germany,
June 5-7, 1973, Paper. 24 p. & refs. In German.

The various WYTOL concepts are compared, giving attention to
disk loading, flight velocity, aerodynamic gqualities, and the com-
pound helicopter. The main tdrawback of present helicopter designs is
related to the nonsymmetrical rotor flow characteristics. Approaches
for increasing the forward speed of the helicopter are examined,
Speeds up to 500 km/hr can be reached with a compound helicopter.
Flight velocities above 500 km/hr can be obtained by eliminating
with the aid of various design approaches the speed-reducing effects
produced by the presenca of the rotor in its conventional form. G.R,

A73.34292 # TFest techniques for high lift, two-dimensional
airfoils with boundary layer and circulation control for application
to rotary wing aircraft. R. J. Englar and R. M. Williams {0.S. Naval
Material Command, Ship Research and Development Center,
Washington, D.C.). Canadian Aeronautics and Space Journé!, vol. 19,
Mar. 1973, p. 93108, 28 refs.

AT3-34293 # Further developments in surface effect takeoff
and landing system concepts - Application to high parformance
aircraft. A. E. Johnson and W. B, Maguire (US5. Naval Material
Command, Ship Research and Development Center, Washington,
D.C.}. (Canadian Aeronautics and Space Instituta, Canadian Sympo-
sfum on Air Cushion Technology, 6th, Londen, Ontario, Canada,
Jung 12-14, 1972.) Canadian Aeronautics and Space Journal, vol. 19,
Mar. 1873, p. 109-119. ARPA-spansored research,
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A73-34284 ¥ Further developments in surface effect takeoff
and landing systems concepts - A multicell system. F. W. Wilson
(U.5. Naval Material Command, Ship Research and Development
Center, Washington, D.C.). (Canadian Agrenautics and Space Inst-
tute, Canadian Symposium on Air Cushion Technology, 6th,
London, Ontario, Canada, June 12-14, 1972, Paper 76/11h)
Canadian Aeronautics and Space Journal, vol. 19, Mar. 1973, p.
121128,

AT3-34326 Y Contribution to the theory of biplane wing
sections. W, J. Prosnak (Warszawa, Politechnika, Warsaw, Poland).
Académie Pofonaise des Sciences, Bulletin, Série des Stiences
Technigues, vol. 21, no. 3, 1973, p. 15 (235)-18 (238).

Conformal representation of two profiles onto twe cirtlas js
considered in the paper, the mapping function heing assumed to be
in the form of a series of rational functions, Relations between
constant parameters of this function and suitably chosen coordinates
of the profites are established. They represent a generalization of
formerly published ones. (Authar)

A73-34347 ¥ Successive approximations for caleulating
supersonic flow past wings with subsonic leading edges (Sukzessive
Approximationen zur Berechnung der Uberschallstrémung um Fliigel
mit Unterschall-Vorderkanten). E. Leiter {(Wien, Technische Hoch-
schule, Vienna, Austria), Zeitschrift fiir angewandte Mathematik und
Mechanik, vol. 53, May 1973, p. 247-269, 12 refs. In German.

A73-34371 Overand downiook radar is key element of
AWACS. R. E. Hendrix {Westinghouse Defense and Electronic
Systems Center, Baltimore, Md.). Westinghousa Enginser, vol. 33,
July 1873, p. 98-1065.

The USAF Airborne Warning and Control System {AWACS) will
substantially increase the effectiveness of U.S. air defense and
tactical forces. The most critical component of the AWACS concept,
the downlook radar that must pick out low-flying aircraft from
ground clutter hundreds of miles away, was identified during the
initiat AWACS studies. As a result of a fly-off demonstration, the
AWACS radar concept is now based on the use of high puise
repetition frequency (PRF) pulse Doppler coverage to detect and
track high- and low-altitude targets in the severe clutter environment
at ranges up to and beyond the horizon. The high-PRF pulse Doppler
coverage is supplemented by a conventional tow-PRF pulse made to
enhance coverage of targets beyond the horizon. The systems are
described in some detail. F.A.L.

AT73-34376 Conference on Heat and Fluid Flow in Steam
and Gas Turbine Plant, University of Warwick, Coventry, England,
April 35, 1973, Proceedings. Conference sponsored by the Institu-
tion of Mechanical Engineers. London, Institution of Mechanical
Engineers (IME Conference Publication, No. 3], 1973. 281 p.
Experimental and theoretical research on heat transfer and How
characteristics in steam and gas turbine machinery is described in
papers dealing with instrumentation, testing procedures, data evalua-
tion, and theoretical models. Topics considered include flow of
steam-water mixturas through sharp-edged corifices, reintrainment of
deposited liquid from steam turbine fixed blades, effects of bulk heat
transfers in aircraft gas turbines on compressor surge margins,
prediction of fogdrop size in wet steam turbines, studies of
incidence loss models for radial and mixed-flow turbomachinery,
rotating stall effects, flow turbulence measurements, and effects of
axial velocity variation on subsonic flow through compressor
cascades,
T.M.

AT73-34381 Development of experimental turbine facilities
for testing scaled models in air or freon. V. T. Forster {GEC Turbine
Generators, Ltd., Manchester, England}, B. V. Archer, and R. G.



Unsworth (GEC Turbine Generators, Ltd., Rugby, Warwicks.,
England}. In: Confarence on Heat and Fluid Flow in Steam and Gas
Turbine Plant, Coventry, England, April 3-5, 1973, Proceedings.

London, Institution of Mechanical Engineers,

1973, p. 84-93_ & refs.
In this paper a description is given of a variable density

supersonic cascade- wind tunnel which has been uprated and
extended 10 incorporate scaled model turbines into the circuit.
Details are given of the design and instrumentation for one such
wrbine, and some experimental results from both models and steam
turbines in the field are presented. Finally, development of the most
advanced steam turbines of the future will be assisted by a
changeover to the use of Freon or a Freon-air mixture as the working

fluid, and the many advantages of this provision are discussed.
{Author)

AT3-34382 Effect of 'bulk’ heat transters in aircraft gas
turbines on compressor surge margins. N. R. L, Maccalium [Glasgow,
University, Glasgow, Scotland). In: Conference on Heat and Fluid
Flow in Steam and Gas Turbine Plant, Coventry, England, April 3.5,
1973, Proceedings. London, Institution of Me-
chanical Enginzers, 1973, p. 94-100. 12 refs, .
During transients of gas turbines, bulk heat transfers take place
in the compressors and turbines to, or from, the air or gas streams.
The effects these heve on the compressor surce fines and on the
steady-running conditions have been investigated theoretically for
four typical transients of a twin-spool bypass engine. The two most
serigus situations found occur in the tow-pressure {LP} compressor
during an altitude deceteration and in the high-pressure {HP)
compressor when attempting an aceeleration. immediately following 2
rapid deceleration. In these two cases the appropriate surge marging
are reduced by 18 and 35 per cent respectively. {Author)

AT3-34388 Mist-cooled turbines. M. J. Goodyer and R. M.
Waterston (Southampton, University, Southampton, England}. In:
Conference on Heat and Fluid Flow in Steam and Gas Turbine Plant;
Caventry, England, April 3-5, 1973, Proceedings.

London, Institution of Mechanical Engineers, 1973, p. 166-174. 16
refs. Research supported by the Science Research Council.

Some of the thermodynamic advantages of the use of high gas
temperatures at turbine entry are discussed together with the use of
high compressor pressure ratios, taking into account the jet.engine
and the shaft power engine. |t is shown that conventional techniques
of air cooling cannot cope with the coofing requirements which will
arise if the engines are to be developed to reach ultimately desirable
cycles, unless metallurgical advances permit the use of higher
component temperatures. It is suggested that the use of water to
augment air cooling might be a practical prapaosition for some gas

- turbine engines. 1t is proposed that water be added to the stream of
cooling air in order to augment the thermal capacity. It seerns most
desirable to spray the water into the air to form a mist. G.R.

AT3 34436 + # Hypersonic transports - Economiecs and en-
vironmental gffects. R, H. Petersen and M. H. Waters {NASA, Ames
Research Center, Aeronautical Missions and Technology Branch,
Moftett Field, Calif). Journal of Aircraft, vol. 10, June 1973, p-
334-341. 27 refs.

' An economic analysis of hypersonic transports is presented to
show projected operating costs (direct and indirect] and return on
investinent. [mportant assumptions are varied to determine the
probable range of values for operating costs and return on invest-
ment. The environmental effects of hypersonic transports ara
discussed and compared to current supersonic transports, Estimates
of sideline and flyover noise are made for a typical hypersonic
transport, and the $ohic bocom problem is analyzed and discussed.
Since the exhaust products from liquid hydrogen-fueled engines
differ from those of kerosene-fueled aircraft, a qualitative assessment
of air pollution effects is mada. {Author)
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A73-34441

A73-33436 # Potential payotfs of variable geometry engines
in fighter aireraft. P. Czysz, F. C. Glaser, and 5. A, LaFavor
(McDonmell Aircraft Co., St. Louis, Mo.). Journal of Aircraft, vol.
10, June 1973, p. 342-349,

The design and control characteristics of military aireraft
engines are generally established to perform a specific design mission.
For any such mission, there is one engine type which will produce
the thrust levels and mission fuel requirements which minimize
aircraft size. No single engine type can, however, optimally perform
all missions. Variable geometry can improve engine performance at
specific operating conditions. For missions which require significant
operation at those operating conditions, variable geometry engines
can be superior to fixed geometry designs. Using multitechnology
computer techniques, aircraft sizing studies compared two advanced,
fixed-geometry augmented engines {a turbojet and a wrbofan), and
an advanced, variable-geometry turbine, augmented turbojet. Sensi-
tivities in takeoff gross weight are compared for a2 number of mission
and aircraft performance elements. Results of the application of
variable geometry engines to the various mission roles are sum-
marized. {Author)

A73-34437 4 A view of air traffic control in future terminal
argas. W. E. Wilhelm [Qhia State University, Columbuys, Ohio) and J.
W. Schmidt (Virginia Polytechnic Institute and State University,
Blackshury, Va.). Joumal of Aircraft, val. 10, June 1973, p. 366-372.
9 refs. NSF Grant No. 3234391,

A view of the nature of future terminal-area ATC operations is
proposed by reasoned consideration of the FAA's ten year plan. The
crucial, decision-making rale of the air traffic controller in this
envirgnment is investigated, An analytical maodel of the ATC-pilot-
aircraft contrel loop is presented and shown to meet certain a priori
requirements of such a model. Application of the model indicates
several characteristics of aircraft flow, (Author}

A73-34438 # . Vortex-lift prediction for complex wing plan-
forms. R. G. Bradley, C. W, Smith, and |. €. Bhateley (General
{ynamics Corp., Convair Aerospace Div., Fort Worth, Tex.). Jourmal
of Aircraft, vol. 10, June 1973, p. 372-381. 7 refs., Research
supported by the General Dynamics Independent Research and
Development Funds.

As an extension of the suction analogy concapt proposed by
Paothamus (1966}, a methad for analyzing sharp-edged flat wings of
arbitrary planform is presented. Calculations for a double-delta wing .
and an ogee wing are compared with experimental data. The
agreement between theory and experiment is very good far angles of
attack below that for which vortex breakdown is cccurring over the
wing. . M.V E.

A73-34440 # The influencs of pitch and twist on blade
vibrations. M. |. Young {Delaware, University, Newark, Del.}. Journal
of Aircraft; vol. 10, June 1973, p. 383, 384. 7 refs. Grant No
DA-ARO(DI-31-124-73-G112.

A method based on a suitable energy formulation is presented
for analyzing the influence of pitch and twist on blade vibrations,
The formulation provides a simple calculation procedure employing a
correction function for modifying the idealized uncoupled modes of
an untwisted blade rotating at flat pitch, The approach is shown to
be especiglly well suited for preliminary design in that it makes
possible a rapid evaluation of the effects of the aerodynamic
requirements on the structural dynamic design and behavier of these
blades. A sample calculation is given for illustration. M.V .E.

A73-34441 Social acceptability of heliports particularly
from the standpoint of noise. R. J. Stephenson (Greater London
Council, London, England). {Royal Aeronautical Society and 8¢itish



A73-34442

Helicopter Advisory Board, Symposium on Heliports, Londot.,
Emgland, Mar. 8, 1972.) Aeronautical Journgl, vol, 77, May 1973, p.
217-220.

One of the main factor which decides whether the introduction
of a new source of noise will be acceptable in a particular area is the
level of background noise which already exists. Results of surveys
indicate that in busy urban areas the noise levels inside living rooms
should not exceed 50 dBA for moare than 10% of the time, end inside
tedrooms at night not more than 35 dBA for more than 10% of the
time. Noise level at Battersea Heliport has produced few complaints.
The noise level of individual belicopters is discussed, and problems of
acceptability are assessed. Attention is given to atmospheric poliu-
tion from helicopters and downwash and dust movement caused by
rotors. FR.L

A73-34442 Noise and the helicopter pilot. A. C. Gordon
{Bristow Helicopters Group, Ltd., Redhill Aerodrome, Surrey,
England), (Royal Aeronautical Society and British Helicopter Ad-
visory Board, Symposium on Heliports, Lendon, England, Mar. 8,
1972 ) Agranautical Journal, vol. 77, May 1973, p. 220-224.

Subject to the economics being satisfactory, the widespread use
of helicopters in passenger transport might easily be seriously
inhibited by rastrictive noise limitations. Pilots can help avoid this if
they operate the present generation of noisy helicopters with due
regard to this problem. It is noted that at the higher PNd8 levels, i.e.,
below 1000 ft distances, a few hundred feet increase in altitude or
increase in horizontal distance can easily bring unacceptable noise
levels to within quite acceptable standards. The use of navigational
aids such as Decca can ensure specific routing over areas which are
not noise sensitive. Steep approach and climb-out paths are bene-
ficial. An important aspect of helicopter noise is blede slap.  F.R.L.

A73-34443 Setting up a downtown heliport. P. J. Landi
{Port Authority of New York and New Jersey, New York, N.Y.).
{Royal Aeranautical Seciety and British Helicopter Advisory Board,
Symposium on Heliports, London, England, Mar. 8, 1972.) Aero-
nauticat Journal, vol. 77, May 1973, p. 225-229.

A number of heliports and helipads tocated in the New York
metrapolitan area are examined, giving ample evidence of the
feasibility of the downtown facility. The facilities are on the Port of
New York Authority Building, at West 30th St. and 12th Ave,, at
Wall St., at 60th 5t, and at Center S5t, Newark. An additionat
heliport is planned for the World Trade Center. To bring these
heliports into being it was found that the dominant pubtic concerns
were fear, noise, and economics. All were valid concerns about which
the public needed to be satisfied, and it is shown that this may be
done quite reasonably and honestly. 1t is *downtown’ that the unigue
value of the helicopter lies, hence hetliports must be built in those
areas. f FR.L.

A73-34444 The design aspects of heliports. A, E. Sto-
combe (British Airways Helicopters, Ltd., Gatwich Airport, Surrey,
England). {Royal Aeronautical Saciety and British Helicopter Ad-
visory Board, Symposium on Heliports, London, England, Mar. 8,
1972 ) Aerpnautical Journal, vol. 77, May 1973, p. 230-233. 6 refs.

An attempt is made to show what would be necessary for a
hetiport suitable for scheduled helicopter services should a vehicle
become available which proves ecomomically viable for intercity
services. Design and location are inseparable considerations in the
provision of heliports; the nature of the site is likely to determine the
heliport design, The additional costs at restricted city center sites
have to be compared with less costly designs at greater distances
from the city center; less easily accessible locations are unlikely to be
justified on commercial grounds. F.R.L.

A73-34445 The use and usags of helicopters. G. E. Ford
{British Executive Air Services, Ltd., Oxford, England). {Royal
Aegronautical Society and British Helicopter Advisory Board, Sym-
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posium on Hefiports, Lordon, Engiana, Mar. 8, 1972.) Aeronauticat
Journal, vol. 77, May 1973, p. 233, 234.

Helicopters find extensive application in the transpert of
directors and senior executives, who have cause to travel far more
frequently than in the past. They not only need to travel to city and
town centers, but on occasion 1o isolated locations which are not
readily accessible by road or rail or fixed-wing aiveraft. The use of
helicopters by oil companies, for filming, by police, and for
ambulance service is briefly discussed, F.R.L.

A73-34446 Flight procedures into and out of heliports, H_
E. Wood (Natianal Air Traffic Service, London, England). (Royal
Aeronautical Society and British Helicapter Advisory Board, Sym-
posium on Heliports, London, England, Mar. 8, 1972.) Ageronautical
Journal, vol. 77, May 1973, p. 235-239.

Major attention is given to helicopter operatians in the London
area, setting the scene by describing the layout of the controlled
airspace which contains the helicopter route system. The helicopter
routes in the London Control Zone are designed to avoid congested
areas and insofar as is practicable they are aligned through open
spaces. Procedures at the Westland Heliport, the only licensed one in
the London area, are discussed. Possible future developments are
assessed in some detail. F.R.L.

A73-34447 Small engines - Big business /1972 Halford
Memorial Lecture/. J. E. B. Perkins (Rolls-Royce, Ltd., Smaill Engine
Div., Derby, England). (Royal Aeronsutical Society and British
Heficopter Advisory Board, Symposium on Heliports, Lendon,
England, Mar. 8, 1972.) Aeronautical Journal, vol. 77, May 1973, p.
240-248.

Small gas turbines, defined as those in the power range up to
around 3000 shp and 4000 Ib thrust, i.e., engines for general
aviation, corporate, and executive aircraft, and limited trainer
operations and helicopters are discussed. The background of the
small engine business in market and technicat terms i5 developed to
highlight a number of features of the small engine business as it exists
today. The technical progress made to date is reviewed, examining
aspects of fuel consumption, power, weight, and price. Some future
market trends for small engines, and the likely solutions in terms of
supporting technology are discussed, and the ways in which the
industry’s structure might develop to support profitably this part of
the business are examined. F.R.L.

A73-34448 The prevention of separation and flow reversal
in the corners of compressor blade cascades. B. S. Stratford
(Rolls-Royce, Ltd., Derby, England). Aeronautical Journal, vol. 77,
May 1973, p. 249.256. 7 refs.

A73-34451 Flight dynamics of rigid and elastic airplanes.
Pars 1 & 2. J. Roskam (Kansas, University, Lawrence, Kan.).
Lawrence, Kan., Roskam Aviation and Engineering Corp., 1972. Pt.
1, 612 p. 68 refs.; Pt. 2, 484 p. B85 refs. Price of two parts, $30.; $17.

The subject of aercelasticity deals with the integrity of the
structure during steady aerodynamic loads {static aeroelasticity), and
during unsteady aerodynamic loads (dynamic seroelasticity). The
classical linear theory of rigid airplane stability and cantrof is
reviewed, with emphasis on a systematic treatment of the subject.
Problems associated with coupling phenomena and nonlinear effects
are discussed. For elastic airplanes the general equations of maotion
are derived and are then reduced to steady state forms and perturbed
state forms. An introduction to freguency response methods of
analyzing the motions of airplanes is given. Five chapters are devoted
to automatic flight control systems because of their increasing
importance. The behavior of the human pilot as part of an airplane
flight controf system is analyzed in some detail. F.R.L.



A73-34460 Lectures in transportation noise. R. H. Lyon
(MIT, Cambridge, Mass.). Harvard, Mass., Grozier Publishing, Inc.,
1973. 265 p. 130 refs. $20.

Aspects of the description of transportation neise are discussed
together with the basic theory of sound propagation, sound sources
and noise praducers, questions of outdoor sound propagation, the
noise of jet aircraft, noise produced by airfoils, the propagation of
landing and takeoff noise, problems of sonic boom generation, and
the propagation of sonic booms. Other subjects investigated include
turbulent boundary layer noise, aircraft cabin noise, criteria for
passenger compartments, criteria for community exposure to aircraft
noise, automotive noise propagation in open areas, and urban noise
propagation. Noise and vibration produced by rail vehicles are
considered along with the transmission of subway noise, vibration
and motion criteria for air and surface vehicles, and the acoustics of
rooms and closed spaces, G.R.

AT3-34471 Gas turbine theory /2nd edition/. H. Cohen
(Cambridge University, Cambridge, England}, G. F. C. Rogers
{Bristol, University, Bristol, Engtand}, and H. |, H. Saravanamuttco
{Carleton University, Ottawa, Canada), New York, Halsted Press,
1973, 347 p. 57 refs. $24.75,

An introduction into the theory is provided, giving attention to
open cycle single-shaft and twin-shaft arrangements, compounding,
closed cycles, aircraft prapulsion, appfications, and gas turbine design
procedure. Shaft power cycles are considered together with gas
turbine cycles for aircraft propulsion, centrifugal compressoss, axial
flow compressors, combustion systems, and axial flow turbines.
Other subjects discussed include the prediction of performance of
simple and more complex gas turbines along with some aspects of
gasdynamics, taking into account compressibility effects, adiabatic
flow, plane norrmal shock waves, and obligue shock waves. G.R.

A73-34474 * # Parameters coniroling nitric oxide emissions
from gas turbine combustors, J. B. Heywood and T. Mikus (MIT,
Cambridge, Mass.). NATQ, AGARD, Mesting on Atmospheric
Pollution by Aircraft Engines, London, England,'Apr. 8-13, 1973,
Paper. 16 p. 30 refs. Grant No. NGL-22-009-378,

Nitric oxide forms in the primary zone of gas turbine com-
bustors where the burst gas compaosition is close to stoichiometric
and gas temparatures are highest. It has been found that combustor
air inlet conditions, mean primary zone fuel-air ratio, residence time,
and the uniformity of the primary zone are the most |mpor1:ant
variables affecting nitric oxide emissions. Relatively simple models of
the flow in a gas turbine combustor, coupled with a rate equation for
nitric oxide formation via the Zeldovich mechanism are shown to
correlate the variation in measured NO sub x emissions. Data from a
number of different combustor concepts are analyzed and shown to
be in_reasonable agreement with predictions. The NQ sub x
formation model is used to assess the extent to which an sdvanced
combustor concept, the NASA swirl can, has produced a lean
well-mixed primary zone generally believed to be the best low NO
sub x emissions burner type. {Avithor}

AT7334475 # Recommended basic characteristics for air-
borne radio homing and alerting equipment for use with emergency
locator transmitters /ELT/. Washington, D.C., Radio Technical
Commission for Aeronautics (Document No. DO-164), 1973, 16p. 9
refs. $6.00.

A73-34476 § The functions of regional airports and the
resuiting requirements for the ground installations [Aufgaben der
Regionalflugplitze - Daraus resultierende Anforderungen an die
Bodenanlagen). G. Ruff (Ministerium fiir Wirtschaft, West Germany).
Deutsche Geselfschaft fir Luft- und Raumfahrt and Deutsche
Gesellschaft fir Ortung und Navigation, Symposium iiber neue
Anflugverfahren, Disseldarf, West Germany, May 24, 1973, Paper.
14 p. In German,
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A73-34480

Regional airports are an effective means for improving the
regional economic structure. German laws and regulations concearning
the classification of airports are examined. Differences regarding the
functions of large airports and regional airports are responsible for
the differences in the design for the two types of airports. Thres
design stages for regional airports are described, giving also attention
1o installations for providing flight safety and the required meteoro-

logical data. Problems of runway construction in connection with the
weight of the aircraft to be served by the airport are discussed along

with questions of costs and the profitability of the required
inyestments. . G.A.

A73-34477 4 A monitor display for automatically con-
trotied steep landing approaches {Ein Manitordisplay fiir automatisch
geregelte Steilanflige). H.-D. Schenk and J. Thomas (Deutsche
Forschungs und Versuchsarstalt fir Luft- und Raumfahrt, Institut
fir Flugfihrung, Braunschweig, West Germany). Dewtsche Gesell-
schaft fitr Luft- und Raumfahrt and Deutsche Geselischaft fir Ortung
und Navigation, Symposium tiber neue Anflugverfahren, Diisseltorf,
West Germany, May 2-4, 1973, Paper. B p. In German.

Description of a monitor display capable of indicating 1o the
pilat the relation between the aircraft position and the desired flight
profile duting steep landing approaches with curved segments. The
propesed display provides a side view of the curved approach profile
with a moving aircraft symbol and a rotating flight path vector. A
number of improvements in the original design of the display,
resultirig from flight simulator tests, are noted. AB.K,

A73-3a478" # Considerations concerning the design of an
electronic landing display for STOL aircraft (Gedanken zur Aus-
legung eines elektronischen Landedisplays fir STOL-Flugzeuge). W.
Holstein (Berlin,. Technische Universitdt, Berlin, West Germany).
Deutsche Geselischaft fiir Luft- und Raumfshrt and Deutsche
Geselfschaft fir Ortung und Navigation, Symposium iber neue
Anfilugverfahren, Disseldorf, West Germany, May 2.4, 1973, Paper.
38 p. 13 refs. In German.

AT3-34479 #. Possibilities for improving conventional ILS
systems {Verbesserungsméglichkeiten des konventionellen Instry-
mentenlandesystems /ILS/). H. Fricke (Braunschweig, Technische
Universitat, Braunschweig, West Germany}. Deutsche Geselischaft fir
Lufr- und Raumiahrt and Deutsche Gesellschaft fir Ortung und
Navigation, Symposium iiber neue Anflugverfahren, Diisseldorf, West
Germany, May 2-4, 1973, Paper. 18 p. In German,

. The possibilities are discussed to correct or neutralize the errors
occurring in ILS-controlied aircraft-landing approach and glide path.
These errors result from interferences caused by multipath propaga-
tion and (for the glide path only) by disturbances due to variations in
the reflective properties of the ground, The three prerequisites to
their carrection are shown to be: {1) the detection of trouhble at the
very onset of reflected wave radiation; (2) an immediate reflected
wave and phase amplitude determination by way -of an analysis of
the radiation field at the point of reception accurate enough for
suppressing the disturbance; and (3) neutralization of the glide-path
affecting influences arising from variations in the reflective properties
of the ground. Various approaches to the fulfillment of these
prarequisites are discussed, M.V.E.

A73-34480 # Digital synchronization of synchronous colli-
sion prevention systems in aviation (Digitale Synchronisation fir
zeitsynchrone  Kollisionsschutzsysteme der  Luftfahrt). P, Form
(Braunschweig, TFechnische WUniversitat, Braunschweig, West
Germany}. Deutsche Gesellschaft fir Luft- und Raumfahrt and
Deutsche Geselischaft fiir Ortung und Nevigation, Symposiurn liber
neuve Anflugverfshren, Disseldorf, West Germany, May 2-4, 19.73
Paper. 18 p. 9 refs. In German.



AT73-3448B1

Discussion of the usability of the digital synchronization
concept for reducing the complexily and costs of the airborne
eguipment required in synchronous aircraft callision avoidance
sysiems. Following a review of data transmission and measurement
techniques currently favored for synchronous aircraft collision
avoidance systems, the synchronization function itselt is examined in
terms of primary, incipient secondary, and continuously secondary
synchronization, and the problems involved in the synchronization
of a multitude of collision-avoidance system participants in motion
are considered. The digital phase and freguency error correction or
synchronization systermn is then described and its collision-prevention
effectiveness and cost efficiency pointed out. M.V.E.

A73-34481 # Bad-weather landing today - 1ts problems and
fimitations {Schlechtwetterlandung heute - lhre Probleme und
Grenzen). 0. Brunner {Braunschweig, Technische Universitat,
Braunschweig, West Germany). Deutsche Geselischaft fir Luft- und
Raumfahrt and Deutsche Geselischaft fiir Ortung und Navigation,
Sympasium iiber neue Anflugverfahren, Diissetdorf, West Germany,
May 2-4, 1973, Paper. 13 p. In German.

Review of the achievements made and the unsolved problems
remaining in the field of bad weather landing. The three stages in

which it is hoped to reach complete independence of weather -

conditions are described, and criteria are presented for the deter-
mination of the operating limits during precision landing approaches.
A number of prablems arising during bad-weather landing approaches
are discussed, including problems connected with the landing system,
problems arising during CAT 11 landing approaches due to false visual
impressions of the pilot, and problems related to CAT Il landings
with the aid of automatic landing systems. ABK.

A73-34482 # Longitudinal motion of a wansport aircraft
during steep landing approaches {Zur Lingsbewegung eines Verkehrs-
fiugzeugs bei steilen Anfligen). G. Briining, J. tademann, and D.
Schafranek {Braunschweig, Technische Universitdt, Braunschweig,
West Germany). Deutsche Gesefischaft fiir Luft- und Raumfabrt and
Deutsche Geseifschaft fiir Ortung und Navigation, Symposium iber
neve Anflugverfahren, Dissefdorf, West Germany, May 2-4, 1973,
Paper. 24 p. In German,

Attemnpt to determine the feasibility of the execution of steep
landing approaches by present-day transport aircraft and the way in
which the dynamic longitudinal stability changes with increasing
descent path angle, It is shown that steeper landings then those
customary ate passible with the passenger aircraft currently in use. in
this case the descent speed increases, while the path speed remains
unchanged. In order to prevent excessive throttling of the engines,
extensible air brakes must be employed. The dynamic longitudinal
stability is affected only negligibly. To prepare for landing, it is
recommended that a transition to a 3-deg glide path be made shortly
beforehand by means of a pullout maneuver, AB.K.

A73-34483 4 Flight control problems during steep landing
approaches (Flugfiihirungsprobleme des Steilanfluges). R. Brockhaus
(Braunschweig, Technische Universitit, Braunschweig, West
Germany), Deutsche Geselischaft fir Luft und Raumfatrt and
Deutsche Geselfschaft fiir Ortung und Navigation, Symposium itber
neue Anflugverfahren, Disseldorf, West Germany, May 2-4, 1973,
Paper, 35 p. 21 refs. In German.

Consideration of the problems arising during STOL landing
approaches, including an indication of how these problems can be
solved by means of navigation aids. Three lines of development of
steep landing approaches are noted, and the results of research
performed in-this area in both the U.5. and West Germany are cited.
The situation of the pilot during steep landing approaches is
reviewed, including recommendations to keep the pilot’s work load
from becoming more strenuous than in conventional flight. The

422

instrument readings and control ads that can be used to assist the
pilot during steep landing approaches are described, and the division
of labor between the pilot and the flight contral system is discussed.
Some problems still remaining to be solved in connection with STOL
navigawen and flight safety are cited. ABK.

A73-34484 # improvement of the standard ILS while re-
taining compatibility  (Verbesserung des Stendard-LS  unter
Beibehattung der Kompatibilitit). Deutsche Gesellschaft fir Luft-
und Raumfahrt and Deutsche Gesellschaft fiir Ortung und Naviga-
tion, Symposium iiber neue Anflugverfahren, Disseldorf, West
Germany, May 2-4, 1973, Paper. 7 p. in German.

Description of two systems which improve the standard 113
through additions of various magnitudes while retaining the 1LS basis
function so that the systems remain compatible with the existing
two-carrier system, The first system, called Compatible Instrument
Landing System (CILS), consists of standard 1LS for clearance and
microwave 1LS$ for the approach sectar, Compatibility is achieved by
emitting the microwave osciliator frequency as a pilot sigmal. The
other system, called Precision Instrument Landing System {PILS),
involves the use of linear antenna arrays consisting of a number of
emitter elements which successively emit appropriate signals. A.B.K.

AT73-34485 Effects of new landing approach precedures
on cockpit design and possibilities of taking them into ascount
{Auswirkungen neuer Anflugverfahren auf die Cockpitauslegung und
Maglichkeiten ibrer Berlicksichtigung). Mr. Hiuser (Messerschmitt-
Bolkow-Blohm GmbH, Hamburg, West Germany). Dautsche Geself-
schaft fiir Luft und Raumfahrt and Deutsche Gesefischaft fiir Ortung
und Navigation, Symposium dber neue Anflugverfafiren, Disseldarf,
West Germany, May 2-4, 1973, Paper. 23 p. In German. (MBB-UH-
07-73)

Consideration of the effect of new maneuvering procedures
during landing approach on the arrangement of the flight control
instruments in the cockpit, After describing the problem of cockpit
design, the constraints imposed on such design are specified, and the
possibilities of practical application of these specified values in all
phases of the design development are demonstrated. In addition, the
parameters characterizing these constraints are indicated, as well as
methods of determining them. Examples of alterations of these
specified parameters resulting from the introduction of new landing
approach procedures are presented. AB.K.

A73-34486 Control technigues for steep landing ap-
proaches of rotary wing aircraft {Regelungstechnik bei Steilanfliigen
von Drehfliglern). W. Kubbat (Messerschmitt-Bélk ow-Blahm GmbH,
Ortobrunn, West Germany). Deutsche Gesellschaft fir Luft- und
Raumfahrt and Deutsche Geselfschaft fir Ortung und Navigation,
Symposium dber neue Anflugverfahren, Diisseldorf, West Germany,
May 2-4, 1973, Paper. 26 p. In German, {MBB-UFE-1021)
Caonsideration of the problem of contralling flexible fanding
approach psofiles by using the high maneuver capability of rotary
wing aircraft. A study is made of a concept which makes it possible
to follow a spatially variable pre-assigned flight path and to fulfili a
flight speed requirement related to the flight path. A review of the
problems arising from this concept and of the methods of solution is
presented, The solutions obtained are illustrated with results of
simulation studies concerning rectilinear, curved, and spatially curved
approaches, ABX.

A73-34487 Mixed CTOL-QTOL traffic (Gemischter
CTOL/OTOL-Verkehr). F. Schénberger (Messerschmitt-Btkow-
Blohm GmbH, Munich, West Germany). Deutsche Gesellschalt fir
Luft- und Raumfahrt and Deutsche Geselfschaft fir Ortung und
Navigation, Symposium dber neue Anflugverfahiren, Diisseldorf, West
Germany, May 24, 1973, Paper. 30 p. In German, (MBB-UH-05-73)



Review of the mixed-traffic problems that are to arise at the
QT OL-aircraft introduction time in 1979/1980 and may be expected
10 persist through the undeterminably long transition period during
which CTOL aireraft will be phased out. Special attention is given to
the repercussions of mixed traffic for the tasks of air traffic
controllers in terminal areas around airports. The effects of mixed
traffic upon the microwave landing system that is to supersede the
current LS system, as well as on planned future radio navigation
systems, are also discussed, Significant aspects of the impact of
mixed traffic on airport operation and grourd equipment are
fikewise examined. M.V.E.

A73-34488 Noise-abating approach and departura pro-
cedurés for STOL ° aircraft (Larmreduzierends An-  und
Abflugverfahren fiir STOL-Flugeeuge]. K. Weise and H, Anders
_(Messerschmitt-Bolkow-Blohm GmbH, Munich, West Germanyl.
Deutsche Gesellschaft fir Luft- und Raumfabrt and Deutsche
Gesellschaft fir Ortung und Navigation, Symposium dber neue
Anflugverfahren, Disseldorf, West Germany, May 2-4, 1973, Paper.
43 p. 9 refs. In German. (MBB-UH-06-73}

Investigation of the possibilities for reducing the noise generated
by STOL aircraft at landing approach and departure. In particular,
the observance of various departure and landing-approach procedures
was studied in terms of its effects upon the intensity and propagation
patterns -of the noise generated by STOL aircraft. A so-called
‘three-segment start profile’ departure procedure is described whose
post-takeoff thrust reductions at certain altitudes are shown to lead
to .noise abatement over airport adjacent and neighboring areas at the
cost. of slight -noise level enhancement over remaoter areas. Noise
abatement requirernents during landing approach are shown- to
consist essentially in the steepest descent and most prolonged
low-drag flight {i.e., most delayed fanding flap and gear deployment]}y
consistent with safety, MV.E.-

A73-34489 Ground visual aids for the approach and
landing of STOL aircraft. D.. Johnson .and A. J. Smith (Royal
Aircraft Establishment, Farnborough, Hants., Engiand). Deutsche
Geselischaft fir Luft- und Raumifahrt and Deutsche Gesellschaft fiir
Ortung und Navigation, Symposium dber .neue Anflugverfahren,
Diisseldorf, West Germany, May 2-4, 1973, Paper. 20 p. (RAE-TM-
AVIONICS-136/BLEU/) .

An attempt has been made by the Blind Landlng Expenmental
Unit (BLEU} of the Royal Aircraft Establishment to assess the visual
aids requirements for STOL aircraft. For the purposes of the study it
was assumed that a typical civil STOL aircraft will approach at a
glidepath angie ‘of & deg at a speed of 90 ki 10-a runway that is 30 to
46 'm wide and 600 to’ 1200 m long, The sort of markings and
tighting that will be required 1o support steep dradient approaches
are described: Flight trials and simulator experiments have been
carried out to evaluate some elements of the proposed systems. A
form of glideslope indicator using sharp-transition two-color units
has been ‘evolved and flight trials have shown that the flight path
performance is within limits that will probably be satisfactory for
operations with passenger aircraft, The flight trials have alsg shown
that following a manual approach pilots can successfuly flare and
land the-aircraft from heights as low as 10 m, : F.A.L.

A73-34490 The interface of new approach technigues
with existing ATC systems. N. H. Hughes (Royal Aircraft Establish-
ment, Farnborough, Hants., England). Dewtsche Gesellschaft fiir
Luft- und Raumfahrt and Deutsche Geselfschaft fir Ortung und
Navigation, Symposium dber neue Anflugverfahren; Dissefdorf, West
Germany, May 24, 1973, Paper 28p.6 refs {RAE- TM-AV!DN!CS—
1358/BLEV/)

.The terminat control area R/STOL air traffic control environ-
ment is examined, and the flight control system characteristics likely
to be required in the R/STOL vehicle for intermediate and final
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A73-34493

approach are identified. The airspace requirements for halding for
conventional aircraft are first discussed, and the potential advantages
from reduction of airspace requirements for R/STOL holding, by
means of deployment of area navigation in R/STOL aircraft, are
considered, A comparison is then made between conventional
intermediate approach patterns and those likely to be required for
R/STOL aircraft, and it is shown that R/STOL patterns are likely to
be significantly more complex at some sites. To achieve sufficiantly
predictable flying times within the terminal control area for effective
approach sequencing, without excessive aircrew workload, may
demand equipping the R/STOL aircraft with area navigation,
possibly inéluding the fourth dimension - or ‘time slot” - control. The
system design problems associated with time slot foilowing are
therefore also examined. [Author)

A73-34491 # Flight operations. and guide beam system
(Flugbetrieb und Leitstrahlsystem}. T. Bohr {Bundesanstalt fiir
Flugsicherung, Frankfurt am Main, West Germany), Deutsche Gesefl-
schaft fiir Luft- und Raumfahrt and Deutsche Gesalischaft fir Ortung
und Navigation, Symposium iiber neue Anflugverfahren, Disseldorf,
West Getmany, May 2-4, 1973, DGLR Paper 73-071. 13 p. In
German, ‘

The develapment of guide beam systems comprises three phases,
The first phase, beginning in 18920 and ending in 1945, includes the
introduction of the guide beam system, involving first tests and the
design of fully operational systems. The introduced systems were
further improved. during the second phase, which ended in 1966, The
guide beam systems are being extended during the third phase 10
meet growing operational requirements. This phase will presumably
be concluded in 1977, The present state of develppment of guide
beam system is discussed in detaif and the new operational
requirements are examined, giving attention to approach, landing,
and questions of accuracy. G.R.

AT3-33492 4 Flight-path control device for generating curvi-
linear flight path profiles using microwave landing systems {Flug-
bahnfilhrungsgerit zum erzeugen gekrimmter Flugbahnprofile an
Mikrowellen-Landesystemen). G. Schinzer (Bodenseewerk Geriite-
technik GmbH, Uberlingen, West Germany); Deutsche Geselfschaft
fir Luft- und Raumfafirt and Deutsche Geselfschaft fir Ortung und
Navigation, Symposium iber neue Anflugverfahren, Disseldorf, West
Germany; May 2-4, 1973, OGLR Paper 73-016. 36 p. 12 refs. In
German.

A?3-34493 # Special features of the DLS and SETAC
landing aids [Einige Besonderheiten der Landenhilfen DLS wnd
SETAC). K. D, Eckert and G. Peuker (Standard Etektrik Ldrenz AG,
Stuttgart, West Germany}. Deutsche Geselischaft fiir Luft- tind
Raumfahrt and Deutsche Geselischaft fir Qrtung ind Navigation,
Symposium dber neue Anflugverfahren, Disseldorf, West Germany,
May 2-4, 1973, DGLR Paper 73019. 34p, In German. !
Description of two proposed advanced approach and landing
systems for use by military aireraft. The SETAC system is based on
the use of the TACAM landing aid and thus constitutes a so-called
‘air-derived system.’ ft consists of two ground stations and an
onboard instrument addition 1@ a TACAN onboard system. The use
of TACAN frequencies and a TacAN signal format broadensd with
the aid of time-division multiplex procedures makes it. posmble io
employ 'the TACAN conboard system designed for medium- range
navigation for the appraach and landing phase. Two special features
of SETAC arg noted - namely, the use of a 15-kHz omnidirectional
beacon whlch makes possible azimuth measurement with 360-deg
coverage and precision distance measurement in the terminal area,
and the use of virtual diagrams for angle-of-elevation measurement,
The DLS system is based on L-band DME, the interrogations
transmitted from the aircraft are received by special circular antenna
ar'rays flexibility is achieved through the use of a ground-derived
system, and the channel allocation problem is minimized by the
possibility of CW operation. AB.K.



AT73-34494

A73-38494 §# A novel electronics {anding system for regional
airports (€in newartiges Elektronik-Lande-Systemn fiir Regional-
flugplitze}. R. Kissling (Elekironik fir Luftfahrzeuge Stuttgart
GmbH, Stuttgart, West Germany), Deutsche Gesellschaft fir Luft-
und Raumfahrt and Deutsche Geselischaft fir Ortung und Naviga-
tion, Symposium dber neue Anflugverfahren, Disseldorf, West
Germany, May 2-4, 1973, DGLR Paper 73-020. 8 p. In German.

A landing system for satisfying |FR landing requirements for air
traffic under certain specified conditions is proposed. The aperations
possible with the new system include simulated GCA and simulated
iLS. Tha requirements of the intended users can be satisfied by the
systemn without the installation of new onboard eguipment, Only
small antennas with a receiving frequency of 1 GHz are needed for
the ground instatlation, The introduction of a new transponder
frequency at about 4 GHz is considered. G.R.

ATI-38498 ¥ Tasks of a noise abaterment official (Aus der
Arbeit eines Lirmschutzbeauftragten}. H. Borsdorff. Deutsche
Geselfschaft Fijr Luft und Raumfahrt and Deutsche Geselfschaft fir
Ortung und Navigation, Symposium iber neue Anflugverfahren,
Diisseldorf, West Germany, May 2.4, 1973, DGLR Paper 73-022. 13
p. ln German.

Description of tha . history and functions of the office of noise
abatement supervisor in the Federal Republic of Germany, and
consideration of some significant aspects of aircraft noise contral on
the regional, national, and European tevel. The author’s personat
experience, as the Stutigart Airport’s noise abatement supervisor
since 1969, is discussed in terms of the procedures used, problems
encountered, and improvements achieved in the course of noise
abatement efforts. Specific recommendations are presented for
enhancing the effectiveness of noise abatement efforts in Germany
and throughout Europe. MV.E.

AT3-3498 # Flight mechanics problems associated with
landing approaches using direct lift control, as examplified by the
HFB 320 Hansa aircraft (Flugmechanische Probleme beim Lands-
anflug mit direkter Auftriebssteuerung am Beispiel der HFB 320
Hamsa). D. Hanke and H.H. Lange {Deutsche Forschungs- und
Versuchsanstalt fir Luft- und Raumfahrt, Institut fiir Flugmechanik,
Braunschweig, West Germany}. Deutsche Geselfschaft fir Luft- und
Raumfahrt and Deutsche Geselischaft fir Ortung und Navigation,
Symposium iiber neue Anflugverfahren, Disseldorf, West Germany,
May 2-4, 1973, DGLR Paper 73-024. 33 p. 11 refs, In German.

A73-34497 Limitations on steep-angle approaches for hali-
copters {Uber die Grenzen von Steilanfligen mit Drehfliiglern}, M.
Rade (Messerschmitt-Bélkow-Blohm GmbH, Munich, West Ger-
many), Deutsche Geselfschaft fiir Luft- und Raumfafirt and Oeutsche
Geseffschaft fir Ortung und Navigation, Symposium Gher neue
Anflugverfahren, Disseldorf, West Germany, May 2-4, 1973, DGLR
Paper 73-026. 8 p. 16 refs. In German, (MBB-UD-101-73})

Limiting conditions and flight eircumstances influencing steep-
angle approaches of helicopters are reviewed, along with the
limitations they impose on instrument-guided steep approaches.
Actual flight perfarmance results are also described. At a 15-degree
flight path angle, considerable advantages are shown to be achievable
over the well known |LS approach. Some essential prerequisites for
instrument-guided steep-angle landing approaches are pointed out
and briefly discussed., M.V.E.

A73-34498 7 Problems concerning the implementation of an
integrated flight contro! system, giving particular attention to curved
flight path profiles (Realisierungsprobleme eines integrierten Flug
regelungssystems unter besonderer Beriicksichtigung gekrimmter
Flughahnprofile). H. Bohret (Bodenseewerk Geritetechnik GmbH,
Uberlingen, West Germany). Deutsche Geseffschaft fir Luft- und
Raumfahrt and Deutsche Geselfschaft Fir Ortung und Navigation,
Sympesium iiber neue Anflugverfahren, Diisseidorf, West Germany,
May 2-4, 1973, DGLR Paper 73-030. 32 p. 7 re%s. In German.
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A73-34523 Hydraulic techniques stop Murphy.” J. W,
Leboid and R. W. Dver [Lackheed-California Co., Burbank, Calit,),
Hydrautics and Preumatics, vol. 26, June 1973, p. 87-90.

The L-1011 aircraft has for its hydraulic system designed-in
layout and instalation technigquss which greatly reduce Murphy's law
errors during servicing. Problems of modular design with plug-in
cartridges are discussed together with plugin features, hydraulic
service centers, check valve configurations, permanently conrected
B-nuts, and plembing installations. Qrbital welding, swaging tools,
and processes were developed for in-place repair in the aircraft. The
actuator attachment end of the hydraulic tubing systern has multiple
plumbing connections which use a manifald-flange-type face seal,

G.R.

A73-34534 The financing of aircraft procuremsnt. R. S.
Sawter. Aeronautical Journal, vol. 77, Apr. 1973, p. 171-174.

tt is suggested that for aerospace manufacturers, governments
should fund civil projects or provide research and development
through defense projects, preferably on an international competitive
tender basis. Risk capita! by the manufacturers must be providaed
alongside government funds for civil projects. Governments should
consider providing domastic funds for the purchase of aircraft on the
lines of the shipping industries loans in the U.K._ For airlines, IATA
should be considered as the airline operators’ association for all levels
of air travel. Governments must endorse and enfarce decisions on
fare structures taken by representatives of all airlines. The fare levels
must permit airlines to earn a reasonable return on investment,
depending upon the type of operation. F.R.L.

A73-34535 The financing of essential communication,
navigation and terminal aids. F. J. H. Johnston {International Air
Transport Association, Geneva, Switzerland). Aeronautical Journal,
vol. 77, Apr. 1973, p. 175-180.

The communications networks used to enabfe the international
air transport industry to function are, first, company owned circuits
which enable each airline to fulfil its normal commercial require-
ments. Second are airling jointly owned organizations such as ARINGC
in the U.S. and International Aeradio elsewhere. Third are the
government financed netwarks termed by ICAD as the Aeronautical
Fixed and Aeronautical Mobile systems. Determination of costs and
their allocation, recovery of costs, and solution of the global problem
are discussed. 1t is considered that the financing problem can only be
solved ultimately through a worldwide approach. FR.L

A73-34536 Revised calculations of the NACA 6.series of
low drag aerofoils. T. R. F. Monweiler {Glasgow, University,
Glasgow, Scotland}, Aeronautical Journal, vol, 77, Apr. 1973, p.
190-192.

A recent study by digital computer of the theoretical character-
istics of a family of low drag airfoil sections was prompted by the
need to redesign a particular NACA 6-series airfoil of high camber,
which was not producing the desired pressure distribution. This new
family of airfoils, designated the GU series, was patterned on the
NACA sections, and designed to provide the characteristic region of
uniform velocity over the forward portion of one surface at the
extreme of the low drag region, followed by a compression region of
roughly constant adverse pressure gradient. The GU series is a
S-parameter family with one of the parameters controlling nose
radius, and another the trailing edge angle; the remaining three bear
some relation to the three parameters of the NACA 6-series, though
they are not identical. F.R.L.

A73-34538 Beyond the buffet boundary. D. G. Mabey
{Royal Aircraft Establishment, Bedford, England). Aeronautical
Journal, vol. 77, Apr. 1973, p. 201-215, 58 refs.



An examination of the physical processes at work above the
buffet boundary is made when the boundary layer has separated.
Buffeting is defined as the structural response to the aerodynamic
excitation produced by separated flows. It is shown how buffeting
criteria can influence the choice of wing loading for transport and
fighter type aircraft. A broad classification of wings with separated
flows that excite buffeting is used as a framework for the discussion.
Attention is given to unswept and swept wings, and excitation and
buffeting measurements, and the onset and severity of buffeting are
treated. Slender wings with sharp leading edges can operate up to
quite high angles of incidence, and hence achieve reasonably high lift
coefficients without experiencing strong excitation. F.R.L.

A7334539 Analysis of meteorologica! conditions for avia-
tion [Analiz meteorologicheskikh uslovii diia aviatsii). Edited by K.
G. Abramovich. Leningrad, Gidrometeoizdat (Gidrometeorologi-
cheskii Nauchno-issledovatel’skii Tsentr, Trudy, No. 95), 1972, 64 p.
bn Russian, }

Studies of weather conditions which restrict aircraft landing
capabilities are covered. Limited visibility in radiation fog, cloud
cover hottam height, turbulence in the troposphere and stratasphere,
and aircraft icing are discussed as landing constraints.

V.2

A73-34540 # . Analysis of visibility conditions duting aircraft
landing in radiation fog {Analiz uvslovii vidimosti pri posadke
samoletoy v radiatsionnom tumanel. lu. G. Konovalov and M. la.
Ratsimor. In: Analysis of meteorological conditions for aviation.
{A73-34530 17-20) L.eningrad, Gidrometeoizdat, 1972, p. 3-8. 5 refs.
In Russian,

Description of a procedure for calculating the slant visibility
range of ground objects when the atmasphere transparency varies
with altitude. The method is applied to a two-layer atmosphere
containing a radiation fog layer and a more transparent layer on top
of it. Errors which could handicap the pifot during {fanding in fog
when ground object detection was made at a high altitude at a large
angle to horizon are discussed, V.2

A73-3454% ¢ lcing conditions of modern transport aircraft
according to cruise flight data (Ob usloviiakh obledeneniia sovremen-
nykh transportnykh samoletov po dannym reisovykh poletov). 0. K.
Trunoy and 5. P. Khachatrian. In: Analysis of meteorological
conditions for aviation. Leningrad, Gidro-
meteoizdat, 1972, p. 44-50. In Russian,

Statistical analysis of the accurrence of icing recorded by Soviet
girliners on international flights from Moscow. Air temperature,
flight altitude, cloud types, and season, as factors of icing, and icing
zone extents and icing intersities are discussed. V.2

A73-34546 The permissible scale of spatial averaging of
geopotential values in the stratosphere when the impact of wind on
the flight of a supersonic aireraft is taken inte aceount (O
‘dopustimom masshtabe prostranstvennogo osredneniia znachenii
geopotentsiala v stratosfere pri uchete vliianiia vetra na polet
sverkhzvukovogo samoleta). S. V. Solonin and G. ). Mazurov. In:
Analysis of meteorological conditions for  aviation.

Leningrad, Gidrometeoizdat, 1872, p. §1-50. In
Russian.

Analysis of the impact of wind variations in the stratosphere on
the assigned flight trajectory of a supersonic transport aircraft at
prescribed altitudes. Simulated flight data at different SUPBrsenic
speeds on an jsobaric surface of 100 mb are used in the estimation of
permissible averaging scales for baric fietd vales vs airspeed. The
range of permissible geopotential averaging scales which provide an
adequate flight precision for supersonic transport aircraft is assessed.

V.Z.
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AT73-3601 International  Aerospace  Instrumantation
Symposium, 19th, Las Vegas, Nev., May 21.23, 1973, Proceedings.
Symposium sponsared by the Instrument Society of America. Edited
by B. Washburn (California, University, Los Atamos, N. Mex.).
Pittsburgh, Pa., Instrument Society of America {Instrumentation in
the Aerospace Industry. Volume 19}, 1973. 301 p. Members, $15;
nonmembers, $18. -

New developments in measurement instrumentation and proce-
dures are described in papers dealing with aircraft engine testing, air
traffic control, space vehicle measurements, in-flight monitoring
equipment, automotive safety testing, and monitoring of the
environment. Design, construction, and calibration aspects are
discussed for various types of equipment, including a satellite IR
temperature profile radiometer, solid-state sensars for flight control
measurements, reentry-vehicle heat shield thermaodynamic instru-
mentation, impact gauges for meteoroid detection, differential
ternperature sensors for aircraft engine fiuids, microwave landing
systems, wake vortex sensing equipment, and a digital strobe contral
system for model helicopter testing.

' TM.

AT73-34603 High reliahility solid state force sensors for
flight contral systems. R. D. Palfreyman {Bendix Corp., Teterboro,
N.L} and A. N, Waldman (Kulite Semiconductor Products, Inc.,
Ridgefield, N.J}. in: International Aerospace Instrumentation
Symposium, 18th, Las Vegas, Nev., May 21-23, 1973, Proceedings.

Pittsburgh, Pa., Instrument Society of America,
1973, p. 49-57.

A novel solid-state force sensor emplayed in the flight control
systems for the Douglas DC-10 and the Lockheed 5-3A uses a design
approach that insures high reliability. This paper deals with specially
designed flight control levers that detect pilot's force effort in roll
and pitch directions. Two full “4-arm semiconductor strain gage
bridges are applied for each channel (axis) to insure redundancy
within a severely restricted space, eliminating the nead for complex
linkages and electrically .noisy motion sensors. A description of the
techniques used for gage selection, gage installation, wiring and
testing is also incduded. {Author}

AT3-31604 Performance measurements of aircraft electri-
cal systems having highly distorted voltage and current waveforms,
D. M. Brockman, L. H. Eccles, and G. E. Klos {Boeing Ca., Seattle,
Wash.]. In: Internationai Aerospace Instrumentation Symposium,
19th, Las Vegas, MNev, May 2123 1973, Procaedings,

Pittsburgh, Pa., Instrument Society of America, 1573,
p. 5262,

Measuring the performance of aircraft electrical systems having
highly distorted voltage and current waveforms is possible using solid
state devices and analog computer 1echnigues. These measurements
involve accepting definite conditions of the generatar system and the
instrumentation environment and using two types of active devices,
multipliers, and operattonal amplifiers. | n describing the instrumenta-
tion system, consideration is given to measuring real power, rms
currgnt, rms voltage, harmonic content, frequency modulation,
average frequency, amplitude modulation, and to calibration proce-
dures. (Author)

AT3-34607 Differential temperature measurements in air-
craft engine fluids. L. H. Eccles and W. F. Rubart (Boeing Co.,
Seattle, Wash.}. In: International Aerospace Instrumentation Sympo-
siums, 19th, Las Vegas, Nev., May 21-23, 1973, Procesdings,
Fittsburgh,” Pa., Instrument Society of America,

1973, p. 109111, . S
In aircraft testing, it has been difficult to accurately determine
small differential temperatures in mediums such as engine ails and
airoraft fuels which may vary in temperature over several hundred
degrees. A new method of measuring this temperature with an
electronic circuit utilizing platinum probes is presented which is
capable of measuring temperature differentials as low as 2.6 C. This
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method utilizes two platinum element probes connected in series
driven by a constant current generator. An electronic circuit holds
the midpoint of the probes at virtual ground minimizing commaon
mode voltages across the probes. A differential amplifier provides an
output proportional 1o the differential temperature. The mismatch-
ing and nonlinearity of the platinum sensors is compensated. Voltage
sensed across one probe provides an output propartional to the
temperature of the medium. [Author}

A73-34608 Pressura measurements for establishing inlet/
engine compatibility. W. C. Eggers (McDonnell Aircrait Co., St
Louis, Mo.). In: Internationzl Aerospace instrumentation Sympo-
sium, 19th, Las Vegas, Nev., May 21-23, 1973, Proceedings.

Pittsburgh, Pa., Instrument Society of America,
1973, p. 123-128.

During the development of a sophisticated aireraft progpulsion
systemn, the compatibility of the engine with the variable geometry
jnlet must be verified. This must be accomplished early v a
development program, A series of full scale infet/engine wind tunnel
tests was performed oan a McDonneli Aircraft Company F-15 Fighter
Aircraft propulsion system. An instrumented inlet duct and engine,
configured like those in the flight test vehicle, were used as the test
article. Measurement of the pressure interface between the engine
and duct was accomplished by using an engine face rake. This paper
discusses calibration, data acquisition, and data reduction associated
with the instrumentation systern used with the face rake.  (Author)

AT3-34610 A performance data acruisition and analysis
system for turbine engine component testing. R. €. Gorton (United
Aircraft Corp., Pratt and Whitney Aircraft Div.,, East Hartford,
Conn.}. In: International Aerospace lnstrumentation Symposium,
19th, Las Vegas, Nev.,, May 21-23, 1973, Proceedings.

Pittsburgh, Pa., Instrument Society of America, 1973,
p. 129-135.

(ver a period of years, compressor, burner, and turbine
development test stands were equipped with data logging systems for
recording automatically all the pressures and temperatures required
for performance calculations. More recently these existing systems,
plus some new ones, have been integrated into 2 computer-orisnted
central system. This provides on-line processing of the data and
presents the analytical results promptly to the test operator. This
integrated system is described. Emphasis is on the requirements of
the user and how they have been satisfied, rather than on details of
the hardware, Built-in checking and calibration features important to
assurance of accuracy are described. {Author}

A73-34611 The microwave landing system /MLS/ develop-
ment program. S. Everett (FAA, Microwave Landing System Branch,
Washington, D.C.}). In: [nternational Aerospace Instrumentation
Symposium, 19th, Las Vegas, Nev., May 21-23, 1973, Proceedings.

. Pittsburgh, Pa., [nstrument Society of America,
1973, p. 137-145.

Background information is presented that reviews the histary of
present landing systems, discusses the need for a microwave landing
system {MLS), and describes the chronology of events culminating in
the formulation of the national plan for development of the MLS.
This is followed by a summary of the development program,
including programm objectives, system description, and outline of
major program activities. Finally, a status report is presented that
briefly describes the results of the completed program phase and
planned accomplishments in the current program phase. (Author)

A73-34612 From ATCRBS to DABS/ADL. R. M. Buck
(FAA, Communications Div., Washingtan, D.C). In: International
Aerospace Instrumentation Symposium, 19th, Las Vegas, Nev., May
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. 21-23, 1973, Proceeding.

Pittsburgh, Pa., Instru-
ment Society of America, 1973, p. 147162, & refs.

As the ATC radar beacon system environment changed due to
the increasing number of interrogators and transponders, so did the
aircraft position sensor requirements change due to the transition
from a manual toward an automated ATC system. A concept evolved
that championed discrete addressing in order to minimize the
ATCRBS problem of decoding garbled messages caused by the
simultaneous or near simuitaneous receipt of two or more messages.
included in this paper are {1} the status of this evolving discrete
address beacon systemn and data link (DABS/ADL), {2} the program
schedule for the foreseeable future, and (3) a brief overviéw of
possible interfaces with other parts of the ATC system. {Author)

A73.34613 Wake vortex sensing, processing and display.
K. F. Bierach (FAA, Systems Research and Development Service,
Washington, D.C.). In: International Aerospace Instrumentation
Symposium, 19th, Las Vegas, Nev., May 21-23, 1873, Proceedings.

Pittsburgh, Pa., tnstrument Society of America,
1973, p. 153-164. 15 refs,

The FAA has embarked upon a program to develop a wake
vortex avoidance system (WVAS} to permit airport operations to
function at optimum capacity commensurate with safety require-
ments. Computer modeting has identified a system coneept based
upon vortex prediction and detection in a closed-loop configuration,
In concept, the vortex position, in defined arrival and departure
corridars, is predictad from existing and projected meteorological
conditions. The vortex rmovement is sensed within specified vertical
scan planes to update this prediction. Aircraft arrivals or departures
are then scheduled according to the prevailing vortex predictions and
knowledge of the aircraft invelved. This paper describes the system
concept and potential technigues that are available to satisfy the
sensor, data processing, and display subsystemn requiréments.

{Author)

AT73-34614 FAA Omega/VLF navigation development
program. G. H. Quinn {FAA, Washington, D.C.}. In: Intemational
Aerospace Instrumentation Symposium, 19th, Las Vegas, Nev., May
21-23, 1973, Proceedings. Pittsburgh, Pa., Instru-
ment Society of America, 1973, p. 165-168.

This paper describes fundamentals of aircraft navigation with
very low frequency (VLF) signals, and the VLF development
projects sponsored by the Federal Aviation Administration [FAA)
Systerns Research and Development Service. Included as techniques
are navigation with Omega signals and with VLF communications
signals. Present VLF airborne equipment evaluations included are
those of the Northrop AN/ARN-89 Omega system, and the Global
Navigation, Inc. GNS-200 system. Nearing completion is an investiga-
tion of Omega signals as received in Canada, including those
traversing the Greenland ice cap; and an analysis of the potential
operational significance of propagation modal effects on Omega
signals, Planned projects include evaluations of differential Omega,
34 kHz difference frequency Omega, and advanced techniques
which use unigue frequency VLF signals from each VLF transmitter.

{Author}

AT3-34615 Exhaust emissions analysis system for aircraft
gas turbine engines. N. Harvey, W. P. Houben, M. B. Johnston, and
G. 5. Turmner (Beckman Instruments, Inc., Fullerton, Calif.). In:
International Aegrospace !nstrumentation Symposium, 19th, Las
Vegas, Nev., May 21-23, 1973, Proceedings,
Pittsburgh, Pa., nstrument Society of America, 1973, p. 179-186.
Test procedures recently specified for determining aircraft
exhaust emission fevels require continuous sampling analysis systems,
indluding infrared, flame ionization, and chemiluminescence
analyzers. The present work summarizes proposed government
emission standards and test procedures, and describes a sampling
systerm for gas turbine engines “that exceeds the government



requirements. The analyzer and indicator systems are outlined, and
tables show performance specifications in terms of linearity, repeat-
ability, and response speed. TM.

A73-34622 A digital strobe control system for model
helicapter testing. J. F. Devlin (Boeing Vertol Ca., Philadelphia, Pa.).
In: International Aerospace Instrumentation Symposium, 19k, Las
Vegas, Nev, May 21-23, 1973, Proceedings.
Pittsburgh, Pa Instrument Society of America, 1973, p. 263- 261
The Digital Slip Sync Strobe/Camera Control System
(DSS5/CCS) has been designed and built specifically to aid in the
testing of powered wind tunnel helicopter models. This comp!etelv
solid-state control system employs many of the features of other
systems together with unique featurss of its own. Front-panel
controfs allow changing fram a single to muitiple image which can be
used to track the tip path of blades on rotor modeis having from two
to six blades. Positioning of the image can either be performed
manually or by slipping at a rate proportional to the input
frequency. The Digital Slip Sync Strobe/Camera Control System
features a design to contro! four strobe lights sequentially, thus
raising the upper frequency limit of a strobe system. This system is
usefid in any test system that can provide the required input pulses
and can be used in conjunction with still photography or pulse
photography to obtain valuable informatien about the system under
test. {Author}

* AT3-34651 " Status of international noise certification
standards for business aircraft. R. L. Pauliin {U.5. Department of
Transportation, Washington, D.C.}. Society of Automotive Engi-
neers, Business Afrcraft Meeting, Wichita, Kan., Apr. 3-8, 1973,
*‘Paper 730286 .7 p. 7 refs. Members, $1.25; nonmembers, $2.00.

,AT73-34652 Progress in the development of optimally quiet
" .turboprop engines and installations. R. N. Tedrick and R. W.
Heldenbrand {AiResearch Manufacturmg Company of Arizona,
...Phoanix, Ariz.). Society of Automotive Engineers, Business Aircraft
..Meetmg, Wichita, Kan., Apr. 36, 1973, Paper 730287. 14 p.
. . Members, $1.25; nenmembers, $2.00. USAF -sponsored research.

T A73-34653 New low-pressure-ratio fans for quiet business
aireraft propulsion. F. B. Metzger and R. Worobel (United Aircraft
Corp., Hamilton Standard Oiv., Windsor Locks, Conn,}, Society of,
Automotive Engineers, Business Alrcraft Meeting, Wichita, Kan.,
Apr. 36, 1973, Paper 730288 12 p. 11 refs. Mernbers, $1.25;
nonmembers, $2.00. . .

A73-34654 ‘Quiet’ aspects of the Pratt & Whitnay Aircraft
JT15D turbofan. J. C. Plucinsky {United Aircraft of Canada, Lid.,
Longueuil, Quebec, Canada) Society of Automotive Engineers,
Business Ajrcraft Maeung, Wichita, Kan., Apr. 3-6, 1973, Paper
730288. 8 p, 12 refs. Members, $1.25; nonmembers $2.00. .
Description of the engine design details of the Pratt & Whitney
JT15D-1 engine a5 related to noise generation, Design principles and
factors contributing to the very low-noise levels on the Cessna
Citation aircraft are itlustrated, Noise testing experiences and data
from static tests on the Unitéd Aircraft of Canada ltd. flight test
aircraft and from both static and fight tests on the Citation aircraft
are discussed. Lessons learned from these tests and some future

probabitities are outhined, ‘ {Author)
AT3-34657 FAA Generat Aviation Crashworthinass
Program. A. F. Madayag (FAA, Washington, D.C.). Society of

Automotive Enginesrs, Business Aircraft Meetfng,_ Wichita, Kan.,
Apr, 36, 1973, Paper 730293. 10 0, B refs, Members, $1.25;
nonmembers, $2.00.
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A73-34658 Wake turbulence and its elimination. J. F,
Marchman, |1t {Virginia Polytechnic Institute and State University,
Blackshurg, Va.l. Society of Autemotive Engineers, Business Aircraft
Meeting, Wichita, Kan., Apr. 3-6, 1973, Paper 730294. 7 p. 16 refs.
Members, $1.25; nonmembers, $2.00. ) .

The rtesults of a detailed wind tunnel study of the structure of
the trailing vortex to distances of 30 chord fengths downstream of
the wing are reported. Five different means of reducing the
dangerous high-swirl velocities in a vortex are described, and their
effects on the wake are illustrated. The effects of these possible
vortex ‘fixes’ on the wing itself, as well as the possibility of using
these or other devices toc accelerate the dissipation of wake
turbulence, are discussed. bt is concluded that vortex dissipation
within 20 to 30 chord lengths downstreamn of the generating wing
will be possible in the very near future. {Author)

AT73-34659 Flight test studies of the formation and
dissipation of trailing vortices. H. Chevalier {Texas A & M University,
College Station, Tex.). Society of Automotive Engineers, Business
Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973, Paper 730295 10 p.
Members, $1.25; nonmembers, $2.00. Army-supporied research,

AT3-34660 Aircraft:vortex penetration. R. C. Nelson
{USAF, Flight Dynamics Laboratory, Wright-Patterson AFB, Ohio)
and B. W. McCormick (Pennsylvania State University, University
Park, Pa.). Society of Automotive Engineers, Business Alrcraft
Meeting, Wichita, Kan., Apr. 3-6, 1973, Paper 730296, 11 P 11 refs,
Members, $1.25; nonmembers $2.00.

During thé past several years the problem of wake turbulence
has received considerable attentlon As a result of research programs
sponsored by the Federal Government and private industry, the
hazard of wake turbulence to light aircraft has been well docu-
mented. In this, paper it’is emphasized that relatively large aircraft
can also be susceptible to vortides generated by large jet transports.
This conclusion is based upon a review of accident records and the
results from a computer samulatuon of the aircraft-vortex interaction.
The computer simulation consists of the equations of motion with
six degreés of freedom .as well as control input by the pilot.
Procedures are recommended for avoiding dangerous vortex encoun-
ters, ) {Author)

A73-34661 Some effects of camber on swept-back wings.
M. H. Snyder, Jr. (Wichita State University, Wichita, Kan.}. Society
of Automotive Engineers, Business Aircraft Meeting, Wichita, Kan.,

Apr, 36, 1973, Paper 730288. 12 p. 19 refs. Members, $1.25,z
nonmembers, $2.00,

The effects. of camber of airfoil sections and wings on the
pitching ‘moment coefficient [Cm) and on lift coefficient are
examined. Except for changes in Cm caused by the wing planfarm,
not-so-slender wings behave similarly to be airfoil sections. The
effects of wing planform geometrv, however, often overpower the
section characteristics. This is particularly true of slender wings with
their highly cambered sections which may have multiple sets of
caronet vortices. Wind tunnel tests are compared with the tests of
Nangia and Hanceck to investigate the mechanism of vortex lift on a
cambered wing. {Author}

A73-34662 Efectric trim systems - Design and certification
considerations under FAR 23.677 /CAM 3.337-2/. J, L. Irwin and H.
W. Holdeman (Edo Corp:, Minerdl Wells, Tex.). Society of Auto-
mative Engineers, Business Aircraft Meeting, Wichita, Kan., Apr. 3-6,
1973, Paper 730299. 18 p. 13 refs. Members, $1.25; nonmembers,
$2.00.

The FAA uses the Fedaral Aviation Regulations {FARs) as the
criteria for the approval and certification of all aircraft and appliance
dasigns, in addition to assuring that systems wifl per‘forrn thelr
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intended function, the FARs attempt to maximize safety and utitity.
Recent changes in the official interpretation of the Regulations have
caused changes in the performance and certification procedures of
electric trim systems. An understanding of these changas is essantial
for anyone working in the design and/or certification of these
systems. (Author)

AT73-34663 What is your altitude. S. A, Teigland (Bendix
Caorp., Southfield, Mich.}. Society of Autormnative Engineers, Business
Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973, Paper 730301, 5 p.
Members, $1.25; n>nmembers, $2.00.

Description of the development and design of an altimeter
capable of generating the proper coded altitude information for
mode-C  transmission By a transponder to an automated radar
terminal system (ARTS}, Emphasis is placed on the rotating pointer
and subdial display on a light-modulating commutator disk used to
generate the altitude code signals. T.M.

A73-34664 Control-configured general aviation aircraft. F.
H. Lutze and E. M. Cliff {Virginia Polytechnic Institute and State
University, Blacksburg, Va.). Society of Automotive Engineers,
Business Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973, Paper
7303032 10 p. 10 refs, Members, $1.25; nonmembers, $2.00.

The concept of designing general aviation aircraft to take
advantage of recent advances in control technology is presented.
Particular attention is paid to relaxing the inherent static stability
requirements of the airframe and assuming that stability can be
maintgined by the control system. As an example, the longitudinal
static stability of a typical twin-engine business aircraft is considered.
It is shown that the horizontal tail area can be reduced 60% by
considering only longitudinal control requirements. This reduction in
tail srea leads to improvements in the selected performance
parameters of range, rate of climb, and maximum level speed. In
addition, it is shown that there is more freedom in center of gravity
position with the aft limit determined by control power require-
ments rather than by the usual static stability requirement. {Author)

A73-34585 * Saparate surfaces for automatic flight controls.
J. Roskam (Kansas, University, Lawrence, Kan,}, M. R. Barber, and
P. C. Loschke [NASA, Flight Research Center, Edwards, Calif.).
Society of Automaotive Engineers, Business Aircraft Meetirrg, Wichits,
Kan., Apr. 36, 1973, Paper 730304, 13 p. 11 refs. Members, $1.25;
nonmembers, $2.00.

The purpose of this paper is to describe an investigation of
separate surface stability augmentation systems for general aviation
aircraft. The program objective were twofold: first, a wind tunnel
program to determing control effectiveness of separate surfaces in
the presence of main surfaces, and hinge moment feedback from
separate surfaces via the main surfaces to the pilot; second, a
theoretical study to determine the minimum performance of
actuators and sensors that can be foletated, the best slaving gains to
be used with separate surfaces, and control authority needed for
proper operation under direct pilot control, under autopilot control,
and in failure situations. On the basis of the results obtained, it has
been concluded that separate surface systems are feasible and
advantageous for use in general aviation aircraft. {Author)

A73-34656 Automated prediction of light aircraft
performance and riding and handling qualities. F. O. Smetana, D. C.
Summey, and W. D. Johnson (North Carolina State University,
Raleigh, N.C.|. Society of Automotive Engineers, Business Aircraft
Meeting, Wichita, Kan., Apr. 3.6, 1973, Paper 730305. 12 p.
Members, $1.25; nonmembers, $2.00.

573-3{1667 Use of honeycomb and bonded structures in
|l@|.t alrcraft. A. C. Marshali and J. Brentjes {Hexcel Corp., Dublin,
Calif.). Society of Autormotive Engineers, Business Aircraft Maeting,

428

Wichita, Kan., Apr. 3-6, 1973, Paper 730307, 8 p. Members, $1.25;
nonmembers, $2.00.

Discussion of the state of the art and prospects in the
application of various honeycomb and bonded materials in light
aircraft structures. Metal-to-metal joints, fibergtass laminates, and
honeycomb sandwich are indicated as component materials providing
a substantial freedomn and versatility in aircraft designs. It is pointed
out that particular care is needed regarding low cost requirements,
minimum rate of rejects, and maximum service life when these
materials are used, V.Z

A73-34668 Stepped aluminum extrusions - Designing for
business aireraft. E. C. Sundberg {Kaiser Aluminum and Chemical
Corp., Oakland, Calif.}. Society of Automotive Engineers, Business
Afrcraft Meeting, Wichita, Kan., Apr. 3-6, 1973, Paper 735308. 16 p.
5 refs, Members, $1.25; nonmembers, $2,00.

AT3-34669 How to be healthy, wealthy and wise through
fastening analysis - The ‘how to’ of living with fasteners. W. M.
Trembiey (VS| Comp., Culver City, Calif.), Society of Automotive
Engineers, Business Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973,
Paper 730303. 13 p. Members, $1.25; nonmembers, $2.00.

A73-34670 Devalopment of a lower cost radome. J. Peck
{Cessna Aircraft Co., Wichita, Kan.). Society of Automotive Engi-
neers, Business Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973,
Paper. 730310, 6 p. Members, $1.28; nonmembers, $2.00.

By use of new materials and processes, a new radome was
developed which was less costly, more rigid, and lighter in weight
than previous models. This was accomplished by inplant fabrication,
autoclave cure, and use of thin honeycomb core, In describing the
development of the new radome, the author presents design
objectives, evatuates various material possihilities, and explains the
selection of materials in the final structure. Treatment of the outside
surface of the radome is also described., Finally, the fabrication
process is discussed in detail. {Author)

A73-34671 Filiform corrosion associated with commonly
applied aircraft metal pretreatments and finishes. M, Gann {Cessna
Aircraft Co., Wichita, Kan.). Saciety of Automotive Engineers,
Business Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973, Paper
730311 10 p. Members, $1.25; nonmembers, $2.00.

AT3-34673 VLF radic navigation. J. A, Wilson, Society of
Automotive Engineers, Business Aircraft Meeting, Wichita, Kan.,
Apr. 3G, 1873, Paper 7303132 B p. 11 refs. Members, $1.25;
nonmembers, $2.00,

The fundamentals of radio navigation are reviewed together with
the propagation characteristics of the VLF portion of the radio
spectrum and the historicat background of present-day VLF naviga-
tion systems. Features and performance of the Omega system and
the Global Navigation System are compared to illustrate the current
state of the art, and developments which can be reasonably expected
in the future are discussed. M.

A73-34574 Weathervision memory radar system. R. W.
Thwing, Sr. (Bendix Corp., Southfield, Mich.}. Society of Aute-
motive Engineers, Business Aircraft Meeting, Wichita, Kan., Apr. 36,
1973, Paper 730316, 8 p. 14 refs. Members, $1.25; nonmembers,
$2.00.

A new concept in commercial airborne weather radars was
developed for the turbo and pure jet-powered general-aviation
aircraft. This radar presents a steady, nonfading weather or ground
picture, without using the conventionat direct-view storage tube, by
utilizing digital processing techniques. Careful treatment of the radar
design parameters allows 200 nautical mile range operation while
only requiring a few amperes of 28 V dc from the aircraft power bus.
These techniques are being applied to a family of radar systems.

{Author)



AT3- 34675 NASA in general aviation research: Past -
present - future. R. L. Winblade {NASA, Washington, D.C.}. Society
of Automotive Enginsers, Business Aircraft Meeting, Wichita, Kan,,
Apr. 36, 1973, Paper 730317. 57 p. 49 refs. Members, $1.25:
nonmembers, $2.00,

The history of aeromautical research efforts within
NACA/MASA is briefly traced to identify the foundation for the
current NASA general aviation technology programs. Future program
trends are discussed in general terms emphasizing relevance to the
industry requirements. An appendix summarizes the research reports
that have been generated under the current program. {Author}

A73-34676 * Applications of advenced aerndynamic tech-
nology to fight aircraft. H. L. Crane, R. J. McGhee [NASA, Langley
Research Center, Hampton, Va.), and D. L. Kohiman {Kansas,
University, Lawrence, an). Society of Automotive Engineers,
Business Aircraft Meeting, Wichita, Kan., Apr. 36, 1973, ‘Paper
730318. 25 p. 7 refs. Members, $1.25; nonmembers, $2.00.

This paper discusses a project for adapting advanced technology,
much of it borrowed from the jet transport, to general aviation
design practice. The MASA funded portion of the work began in
1969 at the University of Kansas and resuited in a smaller,
experimental wing with spoilers and powerful flap systems for a
Cessna Cardinal airplane. Some flight data and research pilot
comments are presented. The project was expanded in 1872 to
include a light twin-engine airplane. For the twin there was the added
incentive of a potential increase in- single-engine climb performance.
The use of a new high-lift Whitcomb airfoil is ptanned for both the
wing and the propellers. Preliminary data on the ‘characteristics of
the new airfoil are discussed. The configuration of an experimental
wing for a Piper Seneca PA-34 and estimated airplane performance
with this wing are discussed. {Author)

A73-34677 * Developmont of airframe design technology
for crashwaorthiness, E. T. Kruszewski and R. G. Thomson [NASA,
Langley Research Center, Hampton, Va.). Society of Automotive
Engineers, Busingss Aircraft Mesting, Wichita, Kan., Apr. 3-6. 1973,
Paper 730378. 4 p. Members, $1.25; nonmembers, $2.00,

This paper describes the NASA portion of a joint FAA-NASA
General Aviation Crashworthiness Program leading to the develop-
ment of improved crashworthiness design technology. The objectives
of the program are to develop analytical technology for predicting
crashwaorthiness of structures, provide design improvements, and
perform full-scale crash tests. The analytical techniques which are
being developed both in-house and under contract are described, and
typical results from these analytical programs ara shown. In addition,
the full-scale testing facility and test program are discussed. {Authar)

A73-34678 * Stall/spin studies relating to light general-
aviation aireraft. J. 5. Bowman, Jr, and S.-M. Burk, Jr. (NASA,
Langley Research Center, Hampton, Va.). Seciety of Automotive
Engincers, Business Aircraft Meeting, Wichita, Kan., Apr. 36, 1973,
Paper 730320, 15 p. Members, $1.25; nonmembers, $2.00.

The present paper discusses the NASA Langley Research Center
stall /spin research program to improve the design and the evaluation
techniques relative to stall/spin characteristics of general-aviation
aircraft. The program encompasses model wind-tunnel tests, spin-
tunnel and radio-control model tests, and fullscale airplane spin
tests. Initial spin-tunnel results on models with several tail designs
representative of light airplanes and several testing techniques are
discussed. Lh
A73-34679 * Application of sdvanced control system and
display technology to general aviation. M. R. Barber (NASA, Flight
Research Center, Edwards, Calif.). Society of Automotive Engineers,
Business Aircraft Meeting, -Wichita, Kan., Apr. 2.6, 1973, Paper
730321. 12 p. 20 refs. Members, $1.25; nonmembers, $2.00.

{Author).
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A73-34680 * Shrouded fan propuisors for light aircraft. M.
H. Waters, T. L. Galloway (NASA, Advanced Concepts and Missions
Div., Moffetrt Field, Calif.}, C. Rohrbach, and M. G. Mayo {United
Aircraft Corp., Hamilton Standard Div., Windsor Locks, Conn.).
Society of Automotive Engineers, Business Aircraft Meeting, Wichita,
Kan., Apr. 3-6, 1973, Paper 730323, 20 p. 11 refs, Members, $1.25;
nonmembers, $2.00.

Continued growth of general-aviation over the next 10-15 years
is dependent upon continuing improvement in aircraft safety, utility,
performance, and cost, An attractive, compact, low-noise propulsor
concept, the O-FAN, when matched to reciprocating or rotary
combustion engines, opens up the axciting prospect of new, cleaner
airframe designs for the next generation of genaral-aviation aircraft,
which will provide these improvements and meet the expected noise
and pollution restrictions of the 1980 time period. In this paper,
O-FAN propulsion system performance, weight, noise, and cost
trends: are discussed. The impact of this propulsion system on the
complete aircraft is investigated for two representative aircraft size
categories. Examples of conceptusl designs for O-FAN/engine
integration and aircraft installations ara presented. {Author]

A73-34681 The .development of reciprocating engine
installation data for general aviation aireraft. F. Monts (Avco Corp.,
Aveo Lycoming Div., Stratford, Conn.). Seciety of Automotive
Engineers, Business-Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973,
Paper 730325. 11 p. Members, $1.25; nonmembers, $2.00.

A73-34682 Some aspects of STOL aircraft aerodynamics.
J. L. Loth {West Virginia University, Morgantawn, W. Va.}. Society
of Automotive Engineers, Business Aircraft Meeting, Wichita, Kan.,
Apr. 36, 1973, Paper 730328. 8 p. 11 refs. Members, $1.25;
nonmembers, $2.00, Contract No. NODO14-68-A-0512.

STOL aircraft obtain their unique performance by incorporating
in their design any one or all of three design aspects: increase of the
powerplant size 10 minimize the weight-to-thrust ratio, increase of
the wing area to recuce the wing loading, and/or increase of the
maximum obtainable lift coefficient, A special powered STOL light
aircraft wing has been developed at West Virginia University. This
wing combines several STOL features such as: circulation controt
through blowing around a cireular trailing edge, boundary layer
control through suction, leading edge modification and slats, 20%
increase in: chord length in the STOL mode, blown and drooped
ailerons, and fences for maximum spanwise lift distribution. The
wing design features and anticipated performance are described.

B - (Author)

A73-34683 . Feasibility - and aptimization of
variable-geometry wing for jet amphibian business aircraft. D. J.
Ritchie (Embry-Riddle Aeronautical University, Daytona Beach,
Fia.). Society of Automotive Engineers, Business Aircraft Meeting,
Wichita, Kan., Apr. 36, 1973, Paper 730330, 12 g, Members, $1.25;
nonmembers, $2.00. '

A73.34684 * Development of a low-cost flight director
system’ for general aviation. 5. W. Gee {NASA, Flight Research
Center, Edwards, Calif.) and M. A. Servais {Astronautics Corporatien
of America, Milwaukee, Wis.). Soclety of Automative Engineers,
Business Aircraft Meating, Wichits, Kan., Apr. 3-6, 1973, Paper
730331, 10 p. 10 réfs, Members, $1.25; nonmemibers, $2.00.

A73-34685 * ‘Computer aided parametric analysit for
general aviation aircraft. T, L. Galloway and M. H, Waters {NASA,
Advanced Cancepts and Missions Div., Moffett Field, Catif ). Society



A73-34686

of Automotive Engingers, Business Aircraft Meeting, Wichita, Kan.,
Apr. 3-6, 1973, Paper 730332. 14 p. 14 refs. Members, $1.25;
nonmembers, $2.00.

A73-34686 A stallfspin prevention device for general-
aviation aircraft. H. Chevalier and J. C. Brusse (Texas A & M
University, College Station, Tex.}. Seciety of Autormotive Engineers,
Business Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1873, Paper
730333, 8 p. Members, $1.25; nonmembers, $2.00. Army-supported
research,

Stallfspin airplane accidenis result in a significant number of
fatalities each year within the general-aviation community. The most
effective method of reducing this type of accident is to prevent
airplane stalls. The device described in this report has been shown to
be effective in preventing stzll of a Piper PA-18, 150 airplane, and it
should also be effective an other airplanes. The system incorporates a
small spoiler mounted on the under surface of the stabilizer near the
elevator hinge line. The spoiler is deployed autornatically by means
of a servo system that receives its commands from an angle of attack
ensor mouwnting in the wing leading edge. Thus, the operation of the
system is independent of pilot reactions. The spoiler deploys to limit
tail power near the wing stall angle of attack, thereby preventing the
wing from reaching the angle of attack required for stalling. {Author]

AT3-34589 Structural cost effectiveness of composites. C.
W. Bert and K. H. Bergey {Oklahoma, University, Norman, Okla.),
Seciety of Automotive Engineers, Business Aircraft Meeting, Wichita,
Kan., Apr. 3-6, 1973, Paper 730338. 12 p. 26 refs. Members, $1.25;
nonmembers, $2,00,

This paper describes a rational basis for making tradeoff
decisions an cost and weight for structures made of various materials,
Unit cost and empty weight data have been gathered for a variety of
consumer products and of aircraft. As examples illustrating potentiai
applications of filamentary composites, the cost/weight tradeoff
ratios were calculated for three typicai aircraft structurai com-
ponents: & landing-gear cantilever-spring strut, an I-beam, and a shear
panel, in addition, weight analyses of fuselage structures were made
for designs using a variety of materials and these structural concepts:
monocogue, sandwich, and ring-and-stringer-stiffened cylinders.

{Author]

AT3.34690 Composites for noise control. N. Ganesan
{Gates Learjet Corp., Wichita, Kan.}. Saciety of Automotive Eng/-
neers, Business Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1873,
Paper 730339. 8 p. & refs. Members, $1.25; nonmembers, $2.00.
Consideration of the use of composite structures for sound-
proofing an aircraft. The transmission loss characteristics of a typical
aircraft fuselage are discussed, and a number of methods of applying
damping to a structural element vibrating during bending are cited. It
is shown that the actual wall system in a modern aircraft is more
complicated than either a simple panel or a panel with some kind of
damping. The findings of Beranek and Work {1949) and Mangiarotty
(1963} regarding the damping of flexural waves in camposite
structures are reviewed. A.B.K.

AT73-34691 A comparison of structural test results with
predictions of finite element analysis. R. O'Donnell (Gates Learjet
Corp., Wichita, Kan.). Society of Automotive Engineers, Business
Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973, Pager 730340. 14 p.
Members, $1.25; nonmembers, $2.00.

A73-34692 An inexpensive, full-scale aircraft fatigue test
system. J. H. Simmons {(Piper Aircraft Corp., Lock Haven, Pa.).
Society of Automotive Engineers, Business Ajrcraft Meeting, Wichita,
Kan., Apr. 3-6, 1973, Paper 730341. 8 p. 8 refs. Members, $1.25:
nanmembers, $2.00. .
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Description of an inexpensive, full-scale, two-channel fatigue
test apparatus for light aircraft. The heart of the semiautomatic
loading system is a high-quality servo-controller which constitutes a
solid-state amplifier that accepts high-level input, single-ended
command signals, and low-level, differential input feedback signals
from the load cells and generates an output signal to control the
servo valve. AB.K.

A73-34693 Engine cycle considerations for future
transport airgratt. R. P, Gerend, J. P. Roundhill, and A. D. Welliver
{Boeing Co., Seattle, Wash.). Society of Automotive Engineers, Air
Transportation Meeting, Miarmi, Fla., Apr. 2426, 1973, Paper
730345. 11 p. 8 refs. Members, $1.25; nonmembers, $2.00,

Recent noise technology advancements have provided an
increased understanding of true engine noise ‘floor’ levels. This has
led ta changes in necessary engine cycle requirements for low-noise
commercial aircraft. Updated prediction techniques for the core and
jet noise sources are described, and lining technology improvements
are reviewed., The need for further work in the core noise area is
emphasized. The impact of these noise technology revisions on the
best engine cycle for obtaining low noise is presented, 1t is concluded
that engines with lower bypass ratios than previously anticipated
may be acceptable. (Author}

A73-34694 Refanned comimercial gas turbine engines. G.
M. McRae (United Aircraft Corp., Pratt and Whitney Aircraft Div.,
East Hartford, Conn.). Society of Automotive Engineers, Air
Transportation Meeting, Miami, Fla., Apr. 2426, 1973, Paper
730346, 8 p. Members, $1.25; nonmembers, $2.00.

A NASA sponsored program to develop noise-reduction modi-
fications for the JT3D and JT8D engines was initiated in August
1972. New higher flow single-stage fans arc attractive and result in
higher bypass ratios with improved thrust and fuel consumgtion and
reduced jet velocities. Fly-over noise reductions as great as 20 EPNdB
are shown for the modified engines with nacelle treatment. Engine
certificetion can be completed and production hardware for fleet
‘retrofit or new aircraft can he provided by late 1875. {Author)

A73-34695 Profitable transport engines for the senviron-
ment of the eighties. N. Epstein and B. J. Gordon {(General Electric
Co., Aircraft Engine Group, West Lynn, Mass.). Society of Auto-
mative Engineers, Air Transportation Meeting, Miami, Fla., Apr.
24-26, 1373, Paper 730347, 13 p. Members, $1.25; nonmembers,
$2.00.

A73-34696 B-1 technology applications to advanced trans-
port design. E. Q. Schnakenburg (Rockwell International Corp.,
Aneheim, Calif.). Society of Automotive Engineers, Air Transporta-
tion Meeting, Miami, Fla., Apr. 24-26, 1973, Paper 730348. 14 p.
Members, $1.25; nonmembers, $2.00.

Several unique design approaches have been used to configure
the B-1 strategic bomber. These innovations are applicable to future
advanced supersonic transport {AST) design approaches, The com-
bined aerodynamic/structural efficiency of the B-1 is enhanced by
using the blended wing/body concept. Structural mode control has
been incorporated to alteviate structural motion, because the B-1 will
be involved in considerable low-altitude, high-turbulence flying.
Application of this system should be considered for the AST to
reduce the structural penalties inherent at the high-speed portion of
the flight envelope. The B-1 is the first aircraft 1o be designed to a
specified fracture mechanics requirement. Several B-1 subsystem
advancements applicable to the AST program scope are discussed. In
particuiar, the B-1's flight contral systems incorporate many unigue
features to enhance its safety, mission success, and suryivability/
vulnerability characteristics. (Author}



A73-34697 Second-generation SST. L. T. Goodmanson
and B. Williams (Boeing Commercial Airplane Co., Rentar, Wash.}.
Society of Automative Engineers, Air Transportation Meeting,
Miami, Fla., Apr. 24-26, 1973, Paper 730348, 10 p. § refs, Members,
$1.26; nonmembers, $2.00.
Discussion of the-design objectives and a development cycle for
a second-generation supersanic transport. The environmental impact
of technological advancement and the rapidly changing economic
market produce a wide divergence of possible programs for the 1985
time period. Areas of technological advancement that can maove in
the direction of the second-generation design objectives will be
included. Some of these advances require development of method-
ology to be able to reduce the technical risk of application to a
commercial 85T and some require exploratory development.
{Author}

A73-34698 The Concorde manufacturing consortium - An
exercite in international engineering coltaboratipn. E. H. Burgess
{British Aircraft Corp., Ltd., Commercial Aircraft Div,, Weybridge,
Surrey, England). Society of Automotive Engineers, Air Transporta-
tion Meeting, Miami, Fla., Apr. 24-26, 1973, Paper 730350. 12 p.
Members, $1.25; nonmembers, $2.00.

A73-34699 Introduction of Concorde. P, Besson
[Compagnie Mationale Air France, Paris, France), Society of
Automotive Engineers, Air Transportation Meeting, Miami, Fla., Apr.
24-26, 1973, Paper 73035t. 8 p. Members, $1.25; nonmembers,
- $2.00.

In 1975, Concorde service will be initiated mainly from Europe
to the American continent Service will then be progressively
extended to Africa, Japan, South-East Asia and Austratia, By the end
of 1975, nine aircraft will be operated by two airlines. The Concorde
at Mach 2 will place any point in the world at less than 12 hours
from Paris. Operating costs for the Concorde are discussed together
with the irterior layout, onboard passenger service, passenger and
baggage handling at the airports, aircraft maintenance, and crew
training, G.R.

A73-34700 Transport cargo aircraft concepts. R. C.
Hornburg (Douglas Aircraft Co., Long Beach, Calif.}, Society of
Automotive Engineers, Air Transportation Meeting, Miami, Fla., Apr.
24-26, 1973, Paper 730352. 15 p. Members, $1,25; nonmembers,
$2.00.

Some transport cargo aircraft and ground systems concepts
which may conceivably satisfy the future market demands are
considered. Parameter studies, and takeoff, cruise -and landing
requirements on which these concepts are based are given an
overview, Particular attention is given to the economic constraints
which will have to be overcome for attainment of a realistic market
potential far this type of aircraft. V.Z

A73-347T01 Devetopment of the A300B wide-bady twin.
A. Howes (European Aerospace Corp., New York, N.Y.). Society of
Automotive Engineers, Air Transportation Maeting, Miami, Fla., Apr.
24-26, 1973, Paper 730353. 14 p, Members, $1.25; nonmembers,

0.

The A300B is a wide-body, twin-engined aircraft developed
jointly by leading aviation companies throughout Eurcpe and the
United States. It has been built for the major intra-European route
structures and the short-haul route networks of Nosth America,
Engineering of the aircraft maximizes refiability and economy on the
exacting short-range operations, The first A3008 off the line flew on
Oct. 28, 1972, just 3-1/2 years after go-ahead, and by the end of
1972 had flown 98 hr. During 1973, that first aircraft will be joined
in flight testing by three others, in a program leading to certification
by the end of 1973. Initial deliveries to airlines wilt be made early in
1974 {Authar)
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A73-34702 Key factors in developing a future wide-badied
twindet transpert. J. S. Clauss, Jr. (Lockheed-California Co.,
Burbank, Calif.). Society of Automotive Engineers, Air Transporta-
tion Meeting, Mismi, Fla., Apr. 24-26, 1973, Paper 730354. 27 p. 5
refs. Members, $1.25; nonmembers, $2.00.

A73-34703 747 developments. R. Brown. Society of
Automaotive Engineers, Air Transportation Meeting, Miam{, Fla., Apr.
24.26, 1973, Paper 7303585, 12 p. Members, $1.25; nonmembers,
$2.00. :

Changes in air transport operating environment are examined to
show how they are beginning to change the desion and use of
transport aircraft. The essential requirement of the changing market
is seen to be a new flexibility to provide (1) versatility in the
guantity of normal on-demand seats provided in each market, {2)
suitability for high-capacity seasonal bulk class operations, and {3}
suitability for expanding the cargo load capability on selected
passenger flights. Aircraft characteristics and advanced technology to

satisfy the requirements of the new operating flexibility are
discussed, (Author)
A73-34704 Airtransit - The Canadian demonstration inter-

urban STOL service. R. B. McCormack {Air Canada, Montreal,
Canada). Society of Automotive Engineers, Air Transportation
Meeting, Miarni, Fla, Apr. 24-26, 1973, Paper 730356. 11 p.
Members, $1.25; nonmembers, $2.00.

Funds have been made available by the Canadian Government
for a STOL demonstration program to last approximately two years
starting in early 1974 It is to be the initial phase of a major national
pragram to develop a complete STOL air transport systemn including
aircraft, STOLports, navigation aids, air traffic control, requlations,
operating procedures, and other supporting services. Using specially
modified de Haviltand Twin Otter aircraft, the commercial demon-
stration service will be operated by a subsidiary company of Air
Canada between STOLports located near the urban centers of
Mentreal and Ottawa. {Author)

A73-34705 STOL in low density operations. R. A. Ausro-
tas (MIT, Cambridge, Mass.). Society of Automative Engineers, Air
Transportation Meeting, Miami, Fla., Apr. 24-26, 1973, Paper
730357. 10 p. 6 refs. Members, $1.25; nanmembers, $2.00,

A discussion of air transportation in fow-tensity areas is

" presented, with emphasis on STOL operations. Low-density market

characteristics in the United States are described, and aireraft
suitable for these markets are compared. Some existing STOL
operations are reviewed, including the Norwegian STOL services in
some detail. 1t is concluded that a STOL system is an attractive
investment in the isoiated, low-density areas of the world. {Author)

AT73-34706 Thrust reversers for civil 3TOL aircraft, R, H.
Colley and J. M, D. Sutton (Ralls-Royce, Ltd., L.ondon, England),
Saciety of -Automotive Engineers, Air Transportation Meeting,
Miami, Fla., Apr. 24-26, 1973, Paper 730358. 15 p. Members, $1.25;
nonmembers, $2.00.

Assuming future STOL aircraft of 60 to 200 seats, 0.7 to 0.85
cruise Mach number, and landing at around 90 knots on runways
down to 2000 ft in length, an examination is made of the need for
reversers and what special requirements and constraints will apply. It
is concluded that reversers are very likely to be used, both in flight
{for descent thrust control} and on the ground. A description is given
of a fast-selection controt system and several thrust feverser designs,
aimed at high performance, tow specific weight, compatihility with
acoustic and other requirements, and suitability for high. bypass
engines. {Author)



AT3-34707

A73-34707 * Integrated Propulsion Control Systemn pro-
gram. C. E. Bentz {USAF, Aero Propulsion Laboratory, Wright-
Fatterson AFB, Ohiol and J. R. Zeller {NASA, Lewis Research
Center, Cleveland, Ohiol. Society of Automotive Enginesrs, Air
Transportation Meeting, Miami, Fla., Apr. 24.26, 1973, Paper
730358. 30 p. 14 refs. Members, $1.25; nonmembers, $2.00.
Oescription of a three-yeat exploratory research program for the
design, development, and flight evaluation of an Integrated Propul-
sion Control System {IPCS). The primary objectives of this program
are to establish through flight test the potential improvements in
steady-state and transient propulsion system performance that can be
achieved as a direct result of new modes of control, more direct
sensing of engine and inlet parameters, and the use of more
sophisticated, high-speed digital computation. A F-111 E aircraft
with the left infet and engine madified to the IPCS configuration will
be used 10 conduct the flight evaluation. {Author]

A73-34708 Navy development of low-cost supersonic
turbojet engines. D_ W, Watker (U5, Naval Weapons Center, China
Lake, Calif.). Society of Automotive Engineers, Air Transportation
Meeting, Miami, Fla., Apr. 24-26, 1973, Paper 730362. 8 p.
Members, $1.25; nanmembers, $2.00.

In 1971, the Navy started its Supersonic Expendable Turbine
Engine {(ETE) praogram to develop the technclogy required for a
fow-cost engine capable of flying Mach 1.5 at sea level. The program
objectives include the establishment of realistic engine design
requirements and specifications for performance, qualification, and
acceptance which reflect the intended applications for the engine,
The phases of the program plan are discussed together with details of
the ETE program status, G.R.

A73-34710 The Air Force/Boeing advanced medium
STOL transport prototyps. J. J. Foody (Boeing Aerospace Co.,
Seatile, Wash.). Society of Automotive Engineers, Air Transportation
Meeting, Miami, Fla, Apr. 24-26, 1973, Paper 730365. 16 p,
Members, $1.25; nonmembers, $2.00.

A73-34711 Technical basis for the STOL characteristics of
the McDonnell Douglas/USAF YC-15 prototype airplane. M. D.
Marks {Douglas Aircraft Co., Long Beach, Calif.). Society of
Automotive Englneers, Air Transportation Meeting, Miami, Fla., Apr.
24-26, 1873, Paper 730366. 7 p. Members, $1.25; nonmembers,
$2.00.

A73-347T12 Air Force propulsion maintenance concepts.
A. B. Richter and L. Matkins (USAF, Logistics Command, Wright-
Patterson AFB, Ohio). Society of Automotive Engineers, Air
Transportation Meeting, Miami, Fla, Apr. 2428, 1873, Faper
730373. 6 p. Members, $1.25; nonmembers, $2.00.

Some of the engine maintenance practices the Air Force has
used in the past are identified, showing how these practices are being
improved to obtain engine on-condition maintenance. Reviews of the
Air Force Spectrometric Qil Analysis Program, Nondestructive
Inspection Program, and engine diagnostics efforts are presented,

{Author)

A73-34713 The development of a turbine enging main-
tenance program from a new reliability model. T. M. Edwards, Jr,
and H. Lew, Jr. (United Air Lines, Inc., Chicago, L}, Society of
Autometive Engineers, Air Transportation Meeting, Miami, Fla., Apr.
24-26, 1973, Paper 730374. 12 p. Members, $1.25; nonmembers,
$2.00.

A73-34714 Review of engine maintenance concepts
applied to wide body jets. J. F. Rudolph (FAA, Washington, D.C.).
Society of Automotive Engineers, Air Transportation Meeting,
Miami, Fla., Apr. 24-26, 1973, Paper 730375. 8 p. 5 refs, Members,
$1.25; nonmembers, $2.00.
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In the early design stages of the advanced technology high-
bypass-ratio engines, it became evident that maintainability con-
siderations and more effective maintenance concepts would be
necessary to achieve higher reliability and more economically
successful power plants. The major design considerations are re-
viewed from a maintainability standpoint, and the concepts de-
veloped specifically to provide more effective maintenance for the
wide-body jets are described. The effectiveness of these programs is
discussed, and an insight is provided into new philosophies and
trends envisioned by the Federal Aviation Administration for future
maintenance management programs. {Author)

A73-34715 Fundamental aspects of noise eduction from
poweradHift devices. R. E. Hayden (Bolt Beranek and Newman, Inc.,
Cambridge, Mass.). Society of Automative Engineers, Air Transports-
tion Meeting, Miami, Fla., Apr. 24-26, 1973, Paper 730376. 43 p. 26
refs. Members, $1.25; nonmembers, $2.00.

Proposed powered-lift STOL aircraft are expected to require
noise reductions on the order of 20 dB to meet community noise
goals. A review of noise source mechanisms associated with various
powered-lift concepts is presented and current state-of-the-art of
prediction technology is assessed for each important source. Sources
are rank-ordered for the various classes of lift-augmenting cancepts.
Parametric dependence of source levels on design and operating
parameters is discussed, Fundamental concepts for noise reduction
are developed, and current progress toward implementation of these
noise reduction concepts is reviewed. [Authar)

A73-34716 * Status of current development activity related
to STOL propulsion noise reduction. R. J. Rulis {NASA, Lewis
Research Center, Cleveland, Ohio). Society of Automative Engineers,
Air Transportation Meeting, Miarni, Fla., Apr. 24-26, 1973, Paper
730377. 15 p, 10 refs. Members, $1.25; nonmembers, $2.00.

The noise goat of 95 PNAB for STOL aircraft imposes severe
technology demands on propulsion systems. Effects of this goal on
the design of the propulsion system are reviewed. Results from
recent development programs associated with STOL noise reduction,
such as high bypass fan tests, 25 PNdB acoustic suppression tests,
sonic inlets, and powered lift system noise tests, are presented.
integrated propulsion system designs for the blown fiap and
augmentor wing powered lift systems capable of meeting the noise
goal are shown, and the performance, installation, and economic
penalties are assessed. {Author)

A73-34717 Design studies of low-noise-propulsive-lift air-
planes. H, S. Sweet, H, R, Leslie, and J. A. Bennett {Lockheed-
Georgia Co., Marietta, Ga.). Seciety of Automotive Engineers, Air
Transportation Meeting, Miami, Fla., Apr. 24-26, 18973, Paper
730378, 15 p. 11 refs. Members, $1.25; nonmembers, $2.00,

A review is presented of low-noise airplanes designed for
operation in the 1280 time period. Aircraft with parametric engines
covering a range of fan pressure ratios and noise levels were
developed conceptually in connection with the Quiet Clean STOL
Experimental Engine Study Program. Powered-fift concepts included
externally blown flap, augmentor wing, internally biown flap, and
over-ihe-wing upper surface blowing. Performance, sizing, and costs
are described for 148-passenger airplanes with design field length
varying from 2000 to 4000 ft. Techniques for reducing noise are
evaluated in terms of aircraft performance, weight, and cost.
Experimental data on decayer nozzles are presented and assessed
with respect to effectiveness in exhaust noise reduction and aircraft
performance penalties, Noise footprints for aircraft with different lift
concepts and different ficld length capabilities are discussed from the
standpoint of community acceptance of STOL short-haut service at
existing carrier airports, general aviation airports, or dedicated new
STOL ports. Recommendations are rmade for further work in
development of rational criteria for short-haul noise levels and for
areas that hold promise of further noise reduction. (Author)



AT73-347T18 An airline view of the future of auxiliary
power systems. J. £E. McMilten (Eastern Air Lines, Inc., New York,
M.Y.}. Society af Automotive Enginegrs, Air Transportation Meeting,
Miami, Fla., Apr. 24-26, 1973, Paper 730379. 4 p. Members, $1.25;
nonmembers, $2.00,

In an effort to relieve some of the enwronmental and economic
pressures placed upon operation of commercial air transpert equip-
ment, several future aircraft designs have been discussed which
consider in-flight use of the auxiliary power unit (APU). Justification
for such a system is logical, considering the depth of analysis
conducted to date. But it must be remembered that it is the ultimate
consumer, the traveling public, who must be satisfied. There can be
no compromise on safety and relability. Future studies of in-flight
use of the APU must take this into account. {Author)

A73-34719 Advancad aircraft power systems utilizing
coupled APU/ECS. G. J. Amarel and J. G. Castor {AiResearch
Manufacturing Company of Arizona, Phoenix, Ariz.). Socisly of
Automative Engineers, Air Transportation Meeting, Miarmi, Fla., Apr.
24.26, 1973, Paper 730380. 11 p. Members, $1.25; nonmembers,
$2.00. Contract No. £33615-71-C-1342.

Demonstration that excess power from the environmental
control system (ECS} can be used to supplement the power input
requirement of the accessory drive gearbox on an advanced strike
bomber aircraft. The feasibitity of connecting the expansion turbine
of the conventional system to the gearbox is discussed. Two methods
of attaining a coupled ECS are compared with the conventional
system relative to weight, volume, and takeoff gross weight, From
evidence presented, it is concluded that a coupled simple-cycle
system would be the most advantageous, {Author)

A73-34720 The role of the auxiliary power unit infuture
airplane secondary power systems. K. T. Tanemura and B. C.
Hainline (Boeing Commercial Airplane Co., Renton, Wash.). Society
of Autamotive Engineers, Air Transportation Meeting, Miami, Fla.,
Apr. 2426, 1973, Paper 730381, 12 p. Members, $1.26; non-
members, $2.00.

AT3-34721 AIRTRANS - Intra-airport transportation
system. A, Corbin, Jr. {LTV Ac¢rospace Corp., Washington, D.C.}.
Society of Autemotive  Engineers, Air Transportation Meeting,
Miami, Fla., Apr. 24-26, 1973, Paper 730384. 18 p. Members $1.25;
nonmembers, $2.00.

The AIRTRANS system now under construction at the new
Dallas/Fort Worth Airport is truly a complete intra-airport trans-
portation system. It is designed to carry passengers and employees
{in separate cars), transport al interline baggage and mail, remove all
trash from the terminals to a central dump, and deliver commissary
supplies from a common warehause to the terminals. It is a fully
automatic systzm with guarantees on trip times and mechanical
performance. The systam contains some 13 miles of guideway within
the airport, 68 vehicles plus service vehicles, and a central control
point to provide surveillance over the automatic operation, Auto-
matic container handling equipment is also included in the airlines
operations area to #ase the task of the airlines. {Author)

AT3-34722 JFTOT - A new fuel thermal stability test /A
summary of a Coordinating Research Council activity/. J. Al Bert
and L. J, Painter {Chevron Research Co., Richmaond, Calif.}. Society
of Automotive Engineers; Air Transportation Meeting, Miami, Fla.,
Apr. 24-26, 1973, Paper 73&3‘85 48 p. Members, $1. 25
nonmembers, $2.00.

The Jet Fuel Thermal 0x|datlon Test {JFTOT) represents
another method for rating the deposit-farming tendencies of fuels.
The apparatus considered consists essentially of a closad laop fuel
system with a heater tube section including a test filter together with
associated eguipment for controlling and measuring the heater tube
temperatyre, |t utilizes the same principle as the ASTM CRC Coker
with certain improvements and is expected to be comparable to the
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Coker in ranking fuels. The advantages of the JFTOT over the Coker
inctude a smaller sample size, shorter test time, easier operation,
better tube temperature control, and higher temperature capability.

G.R.

AT334725 * jf A simplified fuel contral appreach for low

cost aireraft gas turbines. H. Gold {NASA, Lewis Research Center,

Cleveland, Chio), Society of Automotive Engineers, National Air
Transportation Meeting, Miami, Fla., Apr. 24-26, 1973, Paper. 31p

Cost reduction in aircraft turbine engines may be obtained
through performance reductions that are acpeptabie far ranges that
are considerably shorter than the range for which current and costly
engines were developed. Cost reduction in the fuel control for these
cost engines, must be achieved without significant performance
reduction. This paper descnbes a fuet control approach that appears
to meet this reqmrement and reviews the work that has been
perforimed on it over the past few years. {Author}

A73-34731 Failure analysis used to vindicate JANTX

-components. R. K. Peoples {Westinghouse Defense and Electronic

Systems Center, Baitimore, Md.). In: Electronic Components Confer-
ence, 23rd Washington, D.C., May 1416, 1973, Psoceedings.
: Mew Y ork, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 349-3564,

With increased emphasis on reliability in government contracted
systems, maore stringent requirements have been placed on semicon-
ductor components, resulting in the MIL-5-19500-JANTX, MIL-S-
38510, and MIL-STD-B83 specifications. These specifications add
processing and power conditioning to 100% of the camponents ina
lot submitted for acceptance as a JANTX type prior to inspection
tests to verify Lot Tolerance Percent Defective [LTPD). The post
mortem examination of JANTX component rejection occurring
during the various stages of test in the manufacturing of an airborne
electronics system has shown that the failures were mainly associated
with cireyit design, manufacturing, and test problems, and these wers
resolved through appropriate corrective action. Analysis of these
Failures played & central role in determining the. most effective
corrective action, and in verifying that the corrective action had
achieved the desired result. F.R.L.

A73-3480% #: The history of reinforced plastics in aerospace
applications. L. N. Phillips {Royal Aircraft Establishment, Farn-
barough, Hants., England}. Plastics Institute, Conference an Re-
inforced Plastics in Aerospace Applications, London, England, Apr.
5, 6, 1973, Paper, 11 p. 34 refs.

.The use of phenol-formaldehyde resins to abtain strong lami-
nates is considered together with the employment of cellulose, work
with asbestos, and the development of glass/polyester materials.
Devetopments in design methods and fabrication technology for
military equipment proceeded parallel to research of a purely
chemical nature. Studies of whiskers are also discussed along with the
production of boron and similar multiphase fibers, the development
of an oriented continuous carbon fiber, and research on materials
utilizing novel resin matrices. . G.R.

A7334806 The behaviour of reinforced plastics under rain
erosion conditions. A. A. Fyall and R. B. King {Royal Aircraft
Establishment, Farnborough, Hants., England). Plastics fnstitute,
Conforence on Reinforced Flastics in Aerospace Applications,
London, England, Apr. 5, 6, 1873, Paper. 13 p. 23 refs.

The problem of rain grosion of reinforced plastics is defined.
Problem areas are delineated, and practical applications are reviewed.
Test procedures and parameters and the erosion characteristics of
this class of materials are discussed, including effects of velocity,
angle of impact, intensity of rainfall, and drop size. Protective
techniques such as aerodynamic breakup and- the use of energy-
absorbent coatings, including the detsiled effects of thickness and
adhesion are. presented, Temperature effects are briefly mentioned,
and conclusions are drawn as to the role of reinforced plastics under
such environmental conditions. {Author}



A73-34813

A73-34813 # Propeller and turbine engine fan blades from
glass and carbon reinforced plastics. J. G. Russell {Dowty Rotol,
Ltd., Gloucester, England). Plastics Institute, Conference on Re-
inforced Plastics in Aerospace Applications, London, England, Apr.
5,8, 1973, Paper. 1B p.

Two totally different types of reinforced plastic propelier blade
have been developed, and operating experience has been obtained on
civil and military hovercraft. One type of blade features a glass fiber
reinforced plastic (GFRP} foam filled monocoque construction,
fitted over a metal beill at the root. The other, a hollow spar,
primarily of carbon reinforced plastic, with a wedge type joint to a
metal root, and with a shell of GFRP to provide the airfoil contour,
Small solid CFRP fan blades with a wedge type root have been
developed and used successfully in six different variable-pitch test rig
applications, running at high tip speeds and high loadings. Details of
the development of these different types of blade and the experience
obtained with them are given, {Author)

A73-34814 §# Successful use of composites in aircraft. G.
Lubin, A. August, and S. Dastin {Grumman Aerospace Corp.,
Bethpage, N.Y.}. Plastics Institute, Conference on Reinforced Plastics
in Aerospace Applications, London, England, Apr, 5,6, 1973, Paper.
19 p.

The major advanced filamentary composites being presently
considered for  aircraft structures are boron/epoxy and
graphitefepoxy. The use of fiberglass in aircraft has now reached a
stage where it can be considered an economical method of
construction and a reliable and reproducible product. It has
successfully replaced aluminum for alrcraft secondary structures and
is unique for radome applications. There are three basic types of
composites used for aircraft applications: sandwich construction
with either honeycomb or foam core, sheetstringer construction
with bonded or riveted reinforcements, and filament-wound,
shell-type construction. Boron/epoxy material manufacture and
inspection, boron/epoxy composite structure, and graphite/epoxy
composite structures are discussed in detail. Probably the greatest
advantage of boron/epoxy and graphite/epoxy composites over metal
is their superior fatigue resistance. F.R.L.

AT3-34815 ¥# The succassful uze of composites in the
L-1011 TriStar commercial transport. D. R. Paschal (Lockheed-
California Co., Burbank, Calif.). Plastics fnstitute, Confererce on
Reinforced Piastics in Aerospace Applications, London, England,
Apr. 5,6, 1973, Paper. 15 p.

The development of composites for use in the L-1011 TriStar
has been primarily concerned with a new organic fiber, PRD-49, Over
a period of four years it has been determined that layup and cure
procedures are basically the same as those for fiberglass. Drilling,
countersinking, and trimming of laminates require new manu-
facturing techniques. A series of parts have been produced under a
NASA sponsored pragram and are undergoing a five-year service
evaluation. As a result, PRD-49 has been incorporated into the
L-1011 for production units, and additional applications are being
evaluated. “ [Author)

A73-34816 # Applications and concepts for the incotpora-
tion of composites in large military transport aircraft. L. W. Lassiter
(Lockheed-Georgia Co., Marietta, Ga.}, Plastics Institute, Conference
on Reinforced Plastics in Aerospace Applications, London, England,
Apr. 5,6, 1973, Paper. 39 p.

A summary of conventional composite applications to large
transports is given, showing an easy transition of advanced com-
posites into secondary structure. Gompany-funded and contractual
programs for the development of secondary structures, and later
primary structures, are discussed, Design concepts for wing and
fuselage components, utilizing both all composite and composite
reinforcament, are presented. An evolutionary account of composite
materials in large transports is given. The relative ease of transition
from conventional composites to advanced composites is shown from
flight experience with C-BA leading edge slats and design studies for
commercial transports, {Author)
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A73-34817 Annual Simulation Symposium, 5th, Tampa,
Fla, March 810, 1972, Record of Procesdings. Edited by K. w.
Gohring, N. D. Swain, and R, L. Sauder. New York, Gordon and
Breach, Science Publishers, Inc. {Progress in Simulation. Volume 2),
1972. 370 p- $19.75.

Simulation of a surface traffic control system for an airport is
discussed together with aspects of behaviorat simulation, the simula-
tion of the compounder in a single base propellant process, and
questions of visual scane simulation with computer generated images.
Other subjects considered include digital discrete simulation lan.
quages, the simulation of airport traffic flow with interactive
graphics, warehouse network planning using digital simufation, and a
railroad car scheduling system incorporating simulation. An interac-
tive method for simulating a computer time sharing network is also
examined along with the simulation of a component inventory
maintenance system,

G.R.

AT3-34818 Simulation of a surface traffic control system
for lohn F. Kennedy International Airport, 5. P. Aranoff (LFE
Corp., Waltham, Mass.) and F. D, D'Alessandro {Computer Sciences
Corp., Los Angeles, Calif). In: Annual Simulation Symposium, Bth,
Tampa, Fla., March 810, 1972, Record of Proceedings.

New York, Gordon and Breach, Science Publishers,
Inc., 1972, p. 1-15,

When defining aircraft capacity, other factors in addition to
runways have 1o be taken into account. Consideration must be given
to the interrelationship between runways, taxiways, and terminal
structure. After landing, the pilot on the way to a terminal is guided
at each taxiway intersection by a computer-controlied surface traffic
contral system. The effectiveness of this system is verified with the
aid of a simulation madel. G.R.

AT73-34820 Visual scene simulation with computer gsner-
ated images. W. M. Bunker (General Electric Co., Daytona Beach,
Fia.). in: Annual Simulation Symposium, 5th, Tampa, Fla., March
810, 1972, Record of Proceedings. New York,
Gordon and Breach, Science Publishers, Inc., 1972, p. 91-114, S refs.

Computed image techniques are almost completely un-
constrained in absolutely realistic simuiation of any dynamics and in
the flexibility of the response of a scene to simulation or training
events. System requirements are cohsidered, taking into account a
computer generated runway scene with simulation of heavy fog, the
field-of-view, the number of channels, resolution, color or blagk-and-
white, the number of moving cbjects, and questions of scene detail,
Aspects examined in connection with a discussion of the computa-
tional system include an environment definition, a view window
definition, problems of environment preselection, channel assign-
ment, priority determination, and scan-line rate functions. G.R.

A73-34821 Simulation of airport traffic Hows with inter-
active graphics. F. P. Testa, W. T. James, Jr. {IBM Corp., Federal
Systems Div., Washington, D.C.], and W. G. Barker {L).5. Department
of Transportation, Washington, D,C.}. In: Annual Simulation Sympo-
sium, B5th, Tampa, Fla,, March B-10, 1872, Record of Proceedings.

New York, Gordon and Breach, Science
Publishers, Inc., 1972, p, 143-165. 18 refs. U.S, Department of
Transportation Contract No. TSC-169.

This paper discusses the Airport Surface Traffic Simulator
{ASTS) which was devetoped to aid in studying the airport surface
capacity problem. ASTS consists of a general airport surface model,
intetractive graphics displays, and an interface between the model and
the graphics. The model includes landing, taking off, taxiing, and
gate activity. Graphics allows review and modification of model
input, dynamic review of model progress, and periodic reports of
model status. {Author)

A73.34822 PLAMET scheduling algorithms and thgif
affact on evailabllity. J. E. Barker (Honeywell, Inc., Minneapolis,
Minn.}. In: Annual Simutation Symposium, Sth, Tempa, Fla., March



8-10, 1972, Record of Proceedings. New York,
Gordon and Breach, Science Publishers, Inc., 1972, p. 215-222. 7
refs, -
Methods of determining availability through madeling tech-
nigues are described, giving attention to the use of a large-scale
generalized simulation model (PLANET). The determination of the
_availability of a postulated Army helicopter is considered. Three
. scheduling algorithms are discussed along with their effects on several
definitions of availability. It is found that a single definition of
availability does not vield a total picture of system behavior. The
. scheduling policy used with a systern definitely affects the availabili-
. 1ty exhibited by that system. GHR.

A73-34848 ¥ Jet fuel specifications. L. Gardner and R. B.
Whyte (National Research Council, Fuels and Lubricants Laboratory,
Ottawa, Canadal. Canada, National Research Council, Division of
Mechanical Engineering and Nationa! Aeronautical Establishment,
Quarterly Bulletin, no. 1, 1973, p. 21-34.

Various military and civil jet fuel specifications are compared
and their differences noted, particularly with reference to different
types of additives which are used on & mandatory or optional basts.
Specification test procedures and their importance in relation to
limits are discussed and the increased complexity of quality control
over the years since the first jet fuel specifications is noted. {Author)

A7334849 ¥ VLF navigation development at NAE. C. D,
Hardwick {National Aeranautical Establishment, Ottawa, Canada).
Canada, MNational Research. Council, Division of Mechanical
Engineering and National Aeronautical Establishment, Quarterly
Bulletin, na, 1, 1973, p. 35-43.

The advantage of VLF over other types of radio navigation is
that with relatively low power vast areas of the globe are covered by
very few stations. The carriers &f all stations used for navigation are
synchronized to Lniversal Time by means of cesium clocks. The
Omega system is discussed together with the VLF communications
stations. The use of an airborne atomic clock to allow range-range
operation instead of the present hyperbotic mode is proposed. G.R.

A73-34873 A scheme for estimating aircraft velocity
directly from airborne range measurements. B. Lee {McDonnell
Aircraft Co., St. Louis, Mo.}. Mawvigation, vol. 20, Spring 1973, p.
29-40. 6 refs.

A scheme for estimating aircraft velocity directly from airborne
air-to-ground range measurements is discussed. The idea is based on
the premise that the motion of an aireraft can be represented by a
polynomial in time, having stationary coefficients over intervals
relatively long compared ta the measurement sampling interval. The
coefficients of the polynomial are estimated by processing range
measurements. Radial velocities to two known radio stations at 2
given location of the aircraft are sufficient to determine aircraft
yelocitv in the plane containing the aircraft and the two radio

] stations. The results of a study showed that with favorable data rates,
a worst case trajectory can be fitted very accurately by a series of
connected third order polynomials in time, A proposed twa-stage
Kalman-Bucy filter implementation for estimating the ground speed
vector from aircraft heading information and data from two
VOR/DME stations, is described, {Author)

A73-34881
and certification of advanced high performance ships, G. Sorkin, C.
H. Pohler {U.S. Navy, Ships Systems Command, Washington, D.C.},
A. B. Stavovy (U.5. Naval Material Command, Ship Research and
Development Center, Washington, D.C.}), and F, F. Borriello (U.S.
Maval Material Command, Naval Air Development Center, War-
minster, Pa). (Symposium on Fracture and Fatigue, George
Washingron University, Washington, 0.C., May 3-5, 1972.) Engineer-
ing Fracture Mechanics, vol. 5. June 1873, p. 307-352. 68 refs.

An overview of fatigue and fracture for design
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Reliability of structures is an overriding consideration in the
design of surface ships, submarines, and aircraft, particularly for
high-performance, weight-critical vehicles which require design with
new materials having high strength-to-weight ratios. These high-
strength materials can be susceptible to. catastrophic failure in the
presence of small flaws, so that the initiation and propagation of
cracks by cyclic loading of the structure is of the utmost concern.
Techniques for dealing with these problems, as they refate to
structural reliability are discussed, and the close refationship between -
problems of high-performance ships and aircraft are examined. The
current need to rely on large-scale validation testing of vehicle
structure and structural details is examined, with particular attention
to the requirements for high-performance ship structures. {Author)

A73-34888 The residwal strength characteristics of
stiffened panels containing fatigue cracks. H. Vlieger {Mationaal
Luchtvaartlaboratorium, Amsterdam, Metherlands). {Symposivm on
Fracture and Fatigue, George Washington University, Washington,
D.C., May 3-5, 1972.) Engineering Fracture Mechanics, vol. B, June
1973, p. 447-477.10 refs.

Description of a method that relates the crack resistance of a
stiffened panel to that of an unstiffened sheet. |t takes full account
of sheet-swinger interaction in the cracked region. A criterien for
crack arrast is put forward. Ultimate panel failure after crack arrest is
initiated either by subsequent unstable crack growth or by stiffener
failure. Critical load conditions for both tailure modes are presented.
In case crack arrest does mot occur, the residual strength of the
unstiffened panel constitutes a safe lower bound, Computational
results of the interacting rivet forces by both analytical and
numerical (finite element) methods are presented. From these the
load concentration in the stiffener and the reduction of the stress
intensity at the crack tip can be determined. This enables the
complete residual strength characteristics to be predicted: The results
of residual strength tests on bonded and riveted panels with
symmetric stfip stiffeners or eccentric Z-stringers fully substantiate
the method proposed for residual strength caleulations. (Author)

On the influence of single and multiple peak
overloads on fatigue crack propagation in 7075-T6511 aluminum. .
M. Corbly and P. F. Packman (USAF, Materials Laboratory,
Wright-Patterson AFB, Ohio). (Symposium on Fracture and Fatigue,
George Washington University, Washingron, D.C., May 3-5, 1972}
Engineering Fracture Mechanics, vol. £, June 1973, p. 479-497. 21
refs.

A73-34900 §# Aerodynamics and flight dynamics of turbnjet'
aircraft /2nd revised and enlarged edition/ {Aerodinamika i dinamika
poleta turboreaktivnykh samcletov /2nd revised and enlarged
edition/}. T. 1. Ligum. Moscow, izdatel’stvo Transport, 1972, 320 p.
17 refs. In Russian,

The special features of the design and operation of turbojet
passenger aircraft. are reviewed. The physical ‘bases of high-speed
aerodynamics are investigated, as well as the effect of air com.
pressibility on wing and aircraft aerodynamic characteristics. Among
the topics considered are the takeoff characteristics of turbojet
aircraft’ and methods of improving these characteristics, engine
faiture’ during takeoff and the selection of .characteristic speeds,
optimal climbing regirmes, climbing speeds, level flight, descent,
landing approach and landing, turning and banking, stability and
contrel, and the characteristics of turbojet aircraft power plants.

: : AB.K.

A73-34960 Electronics in the automation of services;
Inarational Congres: on Eloctronics, 20th, Rome, Italy, March
2831, 1873, Proceedings (L elettronica nell’automazione dei servizi;



AT3-34961

Congrasso Imernazicnsle pav FEletirenics, 20th, Roms, italy, Morch
28-31, 1973, Ati). Congress spansored by the Ministero defle Poste e
Telecomunicazioni. Rome, Rassegna Internazionale Elettronica e
Mucleare, 1973. 513 p, In |talian and English.

Topics discussed include automaticn of air traffic control
systems using satellites, automated broadcasting of weather data,
gutomation of clinical anabyses and diagnoses, a TOMA prototyps
being developed for use in communications via the Intelsat 8
satellite, and a hypothetical broadband communication system to
replace the telephone. Also considered are the possibilities of
automation of electroretinographic, electrocardiographic, and elec-
troencephalographic analyses.

AB.K.

A7T3-34961 # Prospects of automation of air traffic control
" systems using satellites for radico navigation (Prospettive di auto-
mazione dei sistemi di controlio del traffico aerea con satelliti per la
radionavigaziane), P. Monti and C. Cirilli. In: Electronics in the
automation of services; International Congress on Electronics, 20th,
Rome, italy, March 28-31, 1973, Proceedings.
Rome, Rassegna Internazionale Elettronica e Nucleare, 1973, p. 41,
43-50. 7 refs. In ktalian.

Review of the fundamental principies of air traffic control
systems using navigation satellites suitable for extensive automation
of flight control operations, The principle of aircraft tracking with
the aid of two synchronous satellites is reviewed, and the operative
possibilities offered by an inertial navigation system, particubariy
from the standpoint of automation of air traffic control operations,
are ascertained, as well as the structure that must be assumed by the
ground control terminals. In particular, a servo-controlied inertial
navigation system s considered which is capable of achieving
autamatic radio navigation by means of central computers connected
to each other and coosdinated by a supervisory system, ABK,

AT73.34952 # An automatic system for broadeasting waathar
dota to international civil aviation {Un sistema automatico di
diffusiona delle informazioni meteorologiche alla aviazionz civile
internazionale). C. Giasllombardo (Aeronautica Militare, Servizio
Meteorologico, Rome, Italy}, In: Electronics in the automation of
services; International Congress on Electronics, 20th, Rome, Italy,
March 28-31, 1973, Proceedings. Rome,
Rassegna internazionale Eletironica e MNucleare, 1973, p. 115,
117-120. In ltalian.

Description of a fully automated international telegraph net-
waork for the dissemination of operational weather data required by
European civil aviation. The system described consists of a main ring
circuit composed of duplex telegraphic circuits connected in series,
two diagonal duplex telegraphic circuits, and a number of tributary
telegraphic circuits for collection and broadeasting. The message
volume handled by this system is discussed, as well as the technical
and operational characteristics of the system and the procedures used
for operating and programming the system. AB.K.

A73-34380 Gressa lubrication of helicopter transmigsions.
J. B. Christian {USAF, Materials Laboratory, Wright-Patterson AFB,
Ohio) and B. R, Simmons (United Aircraft Corp., Sikorsky Aircraft
Div., Stratford, Conn.}. American Society of Lubrication Engineers,
Annual Meeting, 28th, Chicago, HI., Apr. 30-May 3, 1973, Preprint
73AM-2A-1_ 10 p. Members, $1.50; nonmembers, $2.00.
Experimental results are presented for certain heavy load-
tarrying, antiwear grease formulations with reference to their
suitabitity for the lubrication of heficopter transmissions. Screening
tests were performed on a total of seventeen grease formulations,
using an aircraft gear fatigue tester to determine their Emperature
stabilization and retention characteristics. Two greases were chosen
for testing in actual helicopter transmissions. Full-scale testing with
modified 5-61 helicopter intermediate and tail gearboxes demon-
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strated that one lubricant, now covered by Military Spécification
MIL-G-83363 (USAF), Helicopter Transmission Grease, was able to
provide stabilized gearbox operation at a continuous power level

-significandy higher than the normal mission prorate power, In

addition to 300 hours of operation at constant power, 3 90-hour
high-load test and a 50-hour low-temperature test were successfully
conducted. At the conclusion of all tests, the gearbox components
were in exceflent condition, with no evidences of significant wear,
scoring, or thermal damage. {Author}

A73-34581 Experimental investigation of air bearings for
uas turbine engines. 5. B, Malanoski and W. Waldron (Mechanical
Technology, Inc., Latham, N.Y.). American Society of Lubtication
Engineers, Annual Meeting, 28th, Chicago, 11, Apr. 30-May 3, 1973,
Preprint 73AM-2B-1. 7 p. 6 refs. Members, $1.50; nonmembers,
$2.00.

Because of the high temperatures and high rotational speeds,
conventional oil lbrication techniques may not be adaptable to the
next generation of smaltl gas turbine engines. If this should be the
case, new lubrication methods will be required, one such being the
air-lubricated (gas} bearing, The prime results of an experimental air
bearing evaluation indicate that self-acting tilting-pad journal bear-
ings can carry simulated jet engine loads of 35 psi at film thicknesses
of 200 micro-in. successfully. A hybrid {combined externally
pressurized and spiral-grooved self-pumping) thrust bearing can carry
simufated jet engine thrust loads in excess of 15 psi successfully.
Present-day gas bearing technaology {theory) compares well with the
experimental data obtained. F.R.L.

AT7335009 # Performance of low-aspect-ratio diffusers with
fully developed turbulent inlet flows. | - Some experimental results.
0. J. McMillan and J. P. Johnston (Stanford University, Stanford,
Calif.). American Society of Mechanical Engineers, Applicd Me-
chanics and Fluids Enginsering Conference, Atlanta, Ga., June 20-22,
1973, Paper 73-FE-12. 8 p. 20 refs. Members, $1.00: nonmembers,
$3.00. Research supported by the General Mators Corp., General
Electric Co., Caterpillar Tractor Co., Boeing Aircraft Co., Vidar
Corp., Curtiss-Wright Corp., and U.5. Air Force.

A73-25Q10 # Performance of low-aspect-ratio diffusers with
Fully devetoped turbulent inlet flows. I - Development and applica-
tion of a performance prediction method. O. J. McMillan and J. P.
Johnston {Stanford University, Stanfard, Calif.). American Society
of Mechanical Engineers, Applied Mechanics and Fluids Engineering
Conference, Atlanta, Ga., June 20:22, 1973, Faper 73-FE-13. Bp. 9
refs. Members, $1.00; nonmembers, $3.00. Research supported by
the General Motars Corp., General Electric Ca., Caterpillar Tractor
Ca., Boeing Aircraft Co., Vidar Corp., Curtiss-Wright Corp,, and U.S.
Alr Force.

A73-35023 % ¥ A method of measuring three-dimensional
rotating wales hehind turbomachinery rotors. B. Lakshminaravana
and A. Poncet. American Society of Mecharical Engineers, Applied
Mechanics and Fluids Engineering Conference, Atlanta, Ga., Jure
2022, 1873, Paper FIFE-31. 7 p. 6 vefs. Members, $1.00;
nonmembers, $3.00. Grant No. NGL-39-009-007,

AY3-35026 # Diffusers for mixed-flow supersonic com-
pressors, J. Friberg and J. M. Merigoux (CIT-ALCATEL, Bruyéres-le-
Chatel, Essonne, France). American Society of Mechanical Engineers,
Applied Mechanics and Fluids Engineering Conference, Atianta, Ga.,
June 20022, 1973, Paper 73-FE-35. B p. B refs. Members, $1.00;
nonmembers, $3.00, Research supported by the Direction des
Recherches et Moyens ¢‘Essais.

Mixed flow supersonic compressors with shock waves bath in
the rotor and the stator are described, Problems encountered in the



diffusers of such compressors are emphasized, and the operating
conditions of these diffusers are discussed. Experimental results
" obtained on a Freon supersonic campressor test bed are presented.
The diffusers give a static pressure ratio of 1.80 with less than & per
cent total pressure losses. Such compressors give pressure ratios of
the arder of 2.3 per stage with efficiencies over 90 per cent, The
-.investigated diffusers are very ‘suitablé for centrifugal or axial
supersonic compressors whenever the- space available is sufficiently
farge, {Author}

3

. P

A73-35051 An iuiuestigation of the flow field and drag of
helicopter fuselage cunflguratmns 4. Giltespie, Jr. {L.5. Army, Air
Mobility Research and Development Laboratery, Fort Eustis, Va.).
American Melicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 1973, Preprint 700. 10 p. Members,
_$1 .00; nonmembers $200.

" An investigation has been made to analytically determine the
flow field about a helicopter fuselage and to apply the results to the
prediction of parasite drag. The analytical methods are currently
restricted to nonlifting bodies in nonvawed flow. The flow field is
deteimined by using the Douglas- Neumann’ computer program for
the potential field and a boundary layer analysis based upon the
small cross-flow assumption. Pressure distributions from test data
and the Douglas-Meumann program cartefate very well except for
areas of separated flow. Alsp, boundary layer velocity profiles
obtained from test data and the boundary layer analysis agree very
well. An empirical approach based on test data is used to
approximate the pressure in the separated region. (Author)

AT3-35052 tnfluence of design parameters on fan-in-fin
static performance. J. E, Fairchild (Texas, University, Arlington,
Tex:), N. N. Batra (Belt Heticopter Co., Fort Worth, Tex.}, and R. L.
Stewart {US. Army, South Korea}. American Helicopter Society,
Annuat National Forum, 29th, Washington, D.C., May 9-11, 1973,
Preprint 701, 9 p. 54 refs. Members, $1.50; nonmembers, $2.00.
Results of a simplified theoretical and experimental analysis of
the influence of aerodynamic design parameters on the static
performance of short ducted fans for helicopter til-rotor applica-
tions. The theoretical analysis is based on McCormick's suggestion of
replacing the duct with a vortex ring located at the duct quarter-
chord and defining the circulation strength such that the flow
conditions are satisfied at the threg-quarter chord, similar to
Weissinger's approximation used in wing theory. The effects of duct
design. on thrust and induced power are analyzed 0 arrive at
correction factors to conventional rotor performance methods and
estimating fan-in-fin static-performance. The experimental apparatus
used a one-foot, adjustable-pitch fan and tested solidity, duct-chord-
to-diameter ratio, duct diffuser half-angle, and fan-blade pitch angle.

The tests verified the trends predicted by the analysis; the duct-

thrust-to-total-thrust ratios varied from 0.3 for short-chord ducts to
aver 0.5 for the targe-chard ducts. The total thrust attained with the
ducted fans was almost twice that of the apen rotar. {Author}

A73-350653 A deta}led experimental analysis of dynamic
stall on an unsteady two-dimensional airfoil. J. M. Martin, R, W.
Empey, W. J. McCroskey, and F, X. Caradonna (U5, Army, Air
Mobility Research and Development Laboratory, Moffett Field,
Calit.). American Helicopter Society, Annual National Forum, 29th,
Washington, D.C., ‘May 8-11, 1973, Preprimt 702. €'p. 8 refs
Members, $1.50; nonmembers, $2 00. )

AT3-35054 * Experimental investigation of madel variable-
geomeatry and ogee tip rotors. A, J. Landgrebe and E. D. Bellinger
{United Aircraft Research Laboratories, East Hartford, Conn.).
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A73-35068

American Helicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 18973, Preprint 703. 16 p. 11 refs.
Members, $1.50; nanmembers, $2.00. Contract No. NAS1-10206.
An experimental investigation was conducted to systematically
explore the effects of interblade spatial relationships and pitch
variations on rotor performance and wake geometry. Variable-
geometry rotors consisting of various combinations of btade length,
axial spacing, azimuth spacing, and collective pitch were tested at
model scale in hover and forward flight. In addition, a haver test of a
rotor with an ogee blade tip design was conducted ta determine its
performance and wake characteristics. The results of this investiga-
tion indicate that several variable-geomeirv rotor configurations can
offer substantial improvements in hover performance without
adversely affecting forward flight performance, (Author)

AT3-35055 The application of circulation control aero-
dynamics to a helicopter rotor model. J. B, Wilkerson, K. R. Reader,
and D. W. Linck (U.S. Naval Material Command, Ship Research and
Development Center, Bethesda, Md.). American Helicopter Society.
Annual National Forum, 29th, Washington, D.C., May 9-11, 1873,
Preprint 704. 156 p. 9 refs. Members, $1.50; nanmembers, $2.00.

A higher harmonic circulation control rotor model, based on
several years of two-dimensional research in the field of circulation
control airfoils, was designed, built and tested at the Naval Ship
Research and Development Center. Unique features of the model
included blades with elliptical shaped circufation contro! airfoils, and
a simple cyclic control mechanism based on blade pressure variation
rather than blade pitch variation. The model proved that trimmed
flight coutd be achieved without any moving parts other than the

. rotating blades. |t further demonstrated that the high lift capability

and efficiency of circulation control airfeils could be extended into
the three-dimensional regime. Aerodynamic trends displayed by the

“model have been coupled with two-dimensional results to improve

the theoretical programs used to predict mada! performance.
{Author)

A73-35066 The Heavy Lift Helicopter rotor blade. T.

‘Scarpati, R. Sandford (Boeing Vertal Co., Philadelphia, Pa.), and R.

Powell {L1.S. Army, Air Mobility Research and Devetopment Labora-
tory, Fort Eustis, Va.). American Helicopter Society, Annual
Mational Forum, 259th, Washingtan, D.C., May 9-11, 1873, Preprint
710. 17 p. Members, $1.50; nonmembers, $2.00.

The Boeing Heavy Lift Heficopter rotor blade is an application
of advanced technology encompassing improved airfoil and geometry
distribution and composite materials. The selected airfoils, twist
distribution, and the use of control system pitch damping resuit in a
considerable reduction in rotor system size and weights. The design
consists of a fiberglass and titanium spar and provides fail safety by
means of a closed spar delta pressure system. This paper describes the
blade’s aerodynamic and structural features, fabrication methods,
and desigh support tests. . {Authar)

AT3-35057 Design and development of the Westland Sea
Lynx. D. K. Berrington {Westland Helicopters, Lid., Yeovil,
Somerset, England). American Helicopter Society, Annual National
Forum, 29th, Washington, D.C., May 9-11, 1973, Preprint 711. 12 p.
Members, $1.50; nonmembers, $2.00.

The Westland Lynx is designed to have a multi-service, multi-
role, application and this paper deals more specifically with the naval
variant. The paper highlights the influence of the desire for high
refiability and ease of maintenance on design solutions andd also
iltustrates the highly specialized solutions to the particular problems
associated with small ship operations. (Author)

+

A73-35058 Establishing a designer’s cost target. M. Dubey
and A. R. Yackle (Lockheed-California Co., Burbank, Calit.}.
American Helicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 1973, Preprint 712. 9 p. Members,
$1.50; nanmembers, $2.00.



A73-35069

The foundation of a good design-ta-a-cost program is an early
start, Once the design is under way it is often too late to correct bad
guesses, The second criteria for setting cost targets is a good data
hank, based on past programs, supplier quotations, government
documents, and cost estimating practices. Third, the cost of
providing funetional requirements should be correlated with hard-
ware costs, so that a rationale can be developed concerning the
reasonable cost of the requirement. And finally, a responsive and
dynamic method for tallying and tracking the costs is necessary if the
_ target is 10 be achieved and verified when the production items are
delivered, {Author)

A73-35059 Development of the H-53 elastomeric rotor
head. W. J§. Dutton {United Aircraft Corp., Sikorsky Aircraft Div.,
Stratford, Conn.). American Helicopter Society, Annual National
Forum, 29th, Washington, D.C., May 9-11, 1973, Preprint 713. 21 p.
7 refs, Members, $1,60; nonmembers, $2.00.

Descriptian of an improved nontubricated production main
rotor head for the motiel CH-53D helicopter. 1merchangeable with
the existing oil lubricated rotor head, the new elastomeric rotor head
has been tested with both the present production aluminum blade
and the new high-performance titanium main rotor biades. The heart
of this rator head is a spherical elastomeric bearing, which carries the
centrifugal force of a blade while it absorhs the full range of blade
motion by elastic shear deformation of the layers of rubber,
Elastameric centering bearings are used to transmit blade root shear
loads to the hub, and efastomeric rod end bearings are used on the
lag dampers. The objective of the elastomeric rotor head is to
improve reliability white reducing maintenance. The eiastomeric
bearings eliminate periodic lubrication requirements and unscheduled
down time caused by seal teakage. All the elastomeric bearings are
inspactable in place. Bearing endurance tests have yielded inspection
criteria to detect incipient failure, allowing bearing replacements to
be scheduted several hundred hours in advance, |Authar}

AT3-35060 Muitiblade ring rotor design. H. R. Velkoff
(Ohio State University, Columbus, Ohio}. American Helicopter
Saciety, Annual National Forum, 29th, Washington, D.C., May 9-11,
1973, Preprint 714. 12 p. 13 refs. Members, $1.50; nonmermbers
$2.00.

The concept of using a ring at the tip of a helicopter rotor was
studied. In the configuration comsidered, the rotor blades are
mounted on spokes that connect the rotor hub to the ring. The
blades pivot around the spokes for pitch change. The ring rotates
with the biades. Experiments of ring drag during rotatfon were made,
and a model rotor using a ring was tested in a hover condition.
Tradeoff studies were made, comparing the ring rotor with con-
ventional rotars. Preliminary study of structural and dynamic factors
revealed that buckling eould pose a significant design problem for the
ring rotor when it is not rotating. These studies point to the
canclusion that the concept appears to have particular merit as a taif
rotor, {Authar)

.

£73.35052 Redundant system  dasign  and flight test
eveluation for the TAGS digital control system. F. G. Kilmer and J,
R. Sklaroff (IBM Electronics Systems Center, Owego, N.Y.).
Amarican Helicopter Society, Annual National Forum, 29th,
Washington. D.C., May 9-11, 1973, Preprint 721. 19 p. Members,
$1.50; nonmerbers, $2.00.

A73-35063 Pilot-in-the-loop eontrol systems /A different
approach/. K. W. McElreath (USAF, Fiight Dynamics Laboratory,
Wiright-Patterson AF8, Ohio), J, A. Klein, and R, C.. Thomas {Collins
Radio Co.. Cedar Rapids, lowal. American Helicapter Society,
Annual National Forum, 29th, Washington, D.C., May 9-11, 1873,
Preprint 722, 7 p. Members, $1.50; nonmembers, $2.00.

The V/STOL IFR Control/Display Technology Program con-
ducted by the Air Force Flight Dynamics Laboratory has developed
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a control system to overcome the pilot limitations while enhancing
his perfarmance and decision-making flexibility as an active controt
etement. This systern includes a highty flexible V/STOL aircraft
flight director which feeds only the high-frequency contral inputs to
a simple, Yimited-authority automatic stability augmentation system,
The low-frequency contral commands are displayed to the pilot to
be excuted manually, Using the techniques of amalysis, simulation,
and flight testing, this concept has been verified to imprave
performance and decrease workload while retaining the natural pilot
fiexibility. {Awuthar)

A73-35064 The application of system analysis techniques
for the solution of complex helicopter crew station design problems,
J. J. Belcher {Litton Systems, Inc., Woodland Hills, Calif.}. American
Helicopter Society, Annual National Forum, 29th, Washington, D.C.,
May 9-11, 1973, Preprint 723, 12 p. Members, $1.50; nonmembers,
$2.00.

A73-35065 Image and superimposed symbology - An
integrated dispiay for helicopters. T. A. Dukes (Princeton University,
Princeton, N.i}, W. P. Keane, and C. M. Tsoubanos {U.S, Army,
Avionics Laboratory, Fort Monmouth, N.J.). American Helicapter
Society, Annual National Forum, 28th, Washington, D.C., May 3-11,
1973, Preprint 724. 11 p. § refs. Members, $1.50; nonmembers,
$2.00. Grant No. DAABO?7-72-C-0161.

image displays to be used for flying under taw visibility
conditions {e.g., low light level TV, infra-red) can be enhanced by the
superposition of symbology conveying quantitative measured
information. A hierarchy of symbolic displays with increasing
horizontal and vertical information content for superpasition on an
image display has been established. The paper presents this hierarchy
and a unique integration of image and symbaolic display developed as
an aid in approach and in precision hovering. Significant tevels in the
hierarchy are represented by a terrain marker without and with
velocity vector information, based on aircraft-derived (self-
contained} measurements, and a modification of an integrated
trajectory error display developed earlier. (Author}

A73-35066 A study of stall-induced flap-lag instability of
hingeless rotors. . A. Orminston and W. G. Bousman (U3, Army,
Air Mobility Research and Development Laboratary, Maffett Field,
Calif.). American Helicopter Society, Annual National Forum, 28th,
Washington, D.C., May 9-11, 1973, Preprint 730. 17 p. 10 refs.
Members, $1.50; nonmembers, $2.00.

An experimental investigation with a 1.81-m model rotor was
conducted to check the validity of a simplified linear theory for
flap-lag stability in hover. At pitch angles below stall, the results were
in favorable agreement with the theory. For the configuration with
weak elastic coupling (R = 0.08} the destabilizing effects of inertial
and aerodynamic coupling terms were canfirmed for operating
speeds where flap and lead-lag frequencies were nearly equal. For the
configuration with strong elastic couplting {R = 0.96), the large
increase in lead-lag damping predicted by theory was also confirmed
by the experiments, In the stall regime, large discrepancies between
theory and experiment were encountered including statl-induced
instabilities unlike classical flutter or torsional stall flutter. {Author)

A73-350587 Effect of torsion-flap-lag coupling on hingaless
rotor stability. H. B. Huber {Messerschmitt-BSIkow-Blohm GmbH,
Ottobrunn, West Germany). American Helicopter Society, Annual
National Forum, 29th, Washington, D.C., May 9-11, 1973, Preprint
731. 15 p. 11 refs. Members, $1.50; nonmembers, $2.00, Research
supported by the Bundesministerium der Verteidigung.

Torsional moments due to flapwise and inplane blade bending
are analyzed in terms of bending moment distributions and funda-
mental blade characteristics. The analytical model, which accounts
for the fundamental flexibilities of the individual blades, as wel) as
for the airframe flexible and rigid flight dynamic motions, is



described. it uses forward flight aerodynamics witn stall, reverse
flow, and compressibility effects. Some physical insights of the
coupling phenomena are gained by considering pitch-flap-lag motions
of a soft inplane, hingeless rotor with elastically coupled bilades in
both steady trim conditions and in free blade oscilations. Correla-
tions are made to virtual pitch-flap and pitch-lag coupling effects.
{Author)

A73-35068 * On the guestion of adequate hingeless rotor
modeling in flight dynamics. K. H. Hohenemser and S.-K. Yin
{Washington University, St. Louis, Mo.). American Helicopter
Saciety, Annual National Forumn, 29th, Washington, D.C., May 9-11,
1973, Preprint 732. 15 p. 13 refs. Members, $1.50; nonmembers,
$2.00. Contract No. NAS2-4151,

The somewhat controversial question of which elastic blade
modes are essential in the flight mechanics of hingeless rotoreraft is
studied on the basis of quasi-steady hinear aerodynamics including
reversed flow effects and uniform inflow. The modes are for the
rotating blade, and intermode aerodynamic coupling terms are
retained. The criteria for judging elastic mode effects include 19 hub
moment and foree cerivativas, rotor trim data, rotor stability charts
for lagged hub moment feedback, step gust and random gust
respanses. Fixed hub and constant chord blades with widely differing
elasticity and inertia and with moderate twist are assumed. (Author)

A73-35069 Reduction of helicepter control system loads
with fixed system damping. R. Taylor, J. Fries (Boeing Vertal Co.,
Philadelphia, Pa:]l, and H. |. MacDonald {U.S. Army, Air Mability
Research and Development Laboratory, Fort Eustis, Va.). American
Heticopter Society, Annual National Forum, 28th, Washington, D.C.,
May 9.1, 1973, Preprint 733. 9 p. 5 refs. Members, $1.50;
nonmembers, $2.00. Grant No, DAAJD1-72-C-084Q{P40}.

A73-35070 Investigation of reactionless mode stability
characteristics of a stiff inplane hingeless rotor system. W. D,
Andersan  {Lockheed-Califarnia Co., Burbank, Calif.}. American
Helicopter Society, Annual National Forum, 29th, Washington, D.C.,
May 971, 1973, Preprint 734. 13 p. 12 refs. Members, §$1.50;
nonmembers, $2.00.

A73-35071 An investigation of the vibratory and acoustic
benefits abtainable by the elimination of the blade tip vortex. R.P.
White, Jr. (Rochester Applied Science Associates, Ine., Rochester,
N.Y.). American Helicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 1973, Preprint 735. 13 p. 24 refs.
Members, $1.50; nonmembers, $2.00. Research sponsored by
Rochester Applied Science Associates.

AT73-35072 Application of antiresonance theory to heli-
copters. F. D. Bartlett, Jr. and W. G. Flannelly (Kaman Aerospace
Corp., Bloomfield, Conn.l. American Helicopter Society, Annual
National Forum, 20th, Washington, D.C., May 9-11, 1873, Preprint
736. 7 p. 7 refs. Members, $1.50; nonmembers, $2.00.

Antiresonance theory is the principle underlying nonresonant
nodes in a structure and covers both nonresonant nodes accurring
naturally and those introduced by devices such as dynamic absorbers
and antiresonant isolators. A new and convenient technique is
presented to numerically calculate antiresonant frequencies. It is
shown that antiresonances are eigenvalues and that they can be
determined by matrix iteration. Novel applications of antiresonance
theory to helicopter engineering problems, 0sing the antiresonant
sigenvalue equation introduced in this paper, are suggested. (Author)

A73-35073 A frequency response approach to flying
qualities criteria and flight control system design. N. Albion and W.
Larson (Boeing Vertol Co., Philadelphia, Pa.). American Helicopter.
Society, Annual National Forum, 29th, Washington, D.C., May 9-11,
1973, Preprint 740. 12 p. 10 refs. Members, $1.50; nonmembers,
$2.00.
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AT3-35076

There is an increasing dependency upon automatic flight control
systems to provide satisfactory flying gualities characteristics. As a
result of this requirement, it is particularly important to understand
the relationship between system design requirements and flying
gualities criteria, To help satisfy this need, a frequency response
methodology has been developed. Through use of a series of
compesite charts, this methodology clarifies the relationship between
flying qualities specifications, physiological characteristics, and air-
frame and flight control system respanses. System design specifica-
tions, such as sensor performance characteristics, allowable system
noise levels, and system authority limits, can then be defined using
superpaosition techniques. {Authar)

A73-35074 Handling qualities comparison of two hingaless
rotor control system designs. A. J. Potthast and J. T. Blaha
(Lockheed-California Co., Burbank, Calif.}. American Helicopter
Society, Annual National Forum, 29th, Washington, D.C,, May 8-11,
1873, Preprine 741. 12 p. 10 refs. Members, $1.50; nonmembers,
$2.00. -

Two hingeless rotor control designs applicable to both helicop-
ters and compound helicopters have been developed and tested on
the Cheyenne {AH-56A) at Lockheed under Army contract. The flap
feather feedback and the direct flap feedback designs are briefly
described. Simple analytic expressions are used to define the gyro
controlled rotor concept and to telate applicable characteristics of
each design to specific handling qualities. Flight test data for each
design are presented and compared with analytic trends. Analytic
and test results show that in particular, the direct flap feather system
design provides excellent handling gualities. (Author}

AT73-35076 * A manual-control approach to development of
VTOL automatic landing technology. J. R. Kelly, F. R, Niessen, and
J. F. Garren, Jr. {NASA, Langley Research Center, Hampton, Va.).
American Helicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 1973, Preprint 742. 12 p. Members,
$1.50; nonmembers, $2.00.

The opejétion of VTOL aircraft in the ¢ity-center envirgnment
will require complex landing-approach trajectories that insure
adequate clearance from other traffic and obstructions and provide
the most direct routing for efficient aperations. As part of a larger
program to develop the necessary technology base, a flight investig&-
tion was undertaken to study the prablems associated with manual
and automatic control of steep, decelerating instrument approaches
and landings. The study employed a three-cue flight director driven
by control laws developed and refined during manual-contral studies
and subsequently applied to the automatic approach problem, The
validity of this approach was demonstrated by performing the first
automatic approach and landings to a' predetermined spot ever
accomplished with a helicopter. The manual-cantrol studies resulted,
in the development of a constant-attitude deceleration profile and'a
low-noise navigation system. : {Author)

A73-35076 Fiight simulator evaluation of control moment
usage and requirements for V/STOL aircraft. E. W. Vinje {United
Aircraft Research Lahoratories, East Hartford, Conn.). American
Helicopter Society, Annual National Forum, 289th, Washington. D.C.,
May 9-11, 1973, Préprint 743. 13 p. 9 refs. Members, $1.50;
nonmembers, $2.00. Contract No. F33615-71.C.1722.

Fixed- and movingbase flight simulator experiments were
conducted to evaluate V/STOL aircraft control-moment usage for
hovering and low-speed flight tasks. The longitudinal, lateral, and
combined {tongitudinal plus taterall control moments vused with
etfectively unlimited moments available were measured for a variety
of configurations. The percent times that various levels of control
moments were exceeded were computed from the control-moment-
usage data and analyzed. -Results are presented which show the -
effects an control-moment usage of {1} aircraft and control system
configuration, {2} aircraft flying qualities level, {3} turbulence
intensity, and {4} flight task. The relationship between individual
axis and simultaneous pitch and roll control-moment usage is also
discussed. {Author)



A73-35077

A73-35077 ABC helicopter stability, control, and vibra-

tion evaluation on the Princeton Dynamic Model Track. O, H. Halley'

{United Aircraft Corp., Sikorsky Aircraft Div., Stratford, Conn.),
American Helicopter Society, Annual National Forum, 29th,
Washington, D.C,, May 9-11, 1973, Preprint 744. 10 p. Mempers,
$1.50; nonmembers, $2.00, Research supported by the United
Aircraft Corp.

This paper presents the resufts of an experimental program
conducted to investigate the low speed dypamics and agrodynamics
of an ABC co-axial rotor helicopter. The test program was condueted
in three phases: (1} static test; (2) dynamic test; and (3) vibration
evaluation. The static test phase was conducted with the model

mounted on a six component strain-gage balance. Analysis of these

data has confirmed the high level of ABC rotor cyclic control power
predicted by theory; and has shown that setection of the proper
cantrol system phasing permits straightforward trimming of the ABC
heticopter from hover through transition. The dynamic test phase
was conducted with the model mounted on a gimbal system that
provided single or multiple angutar degrees of freedom. Analysis of
model transient motions confirmed high levels of ABC pitch and roll
damping. The vibration results do not indicate the presence of any
significant vibration problems at low advanc: ratios. (Author)

A73-35078 Recognition and control of abusive machining
effects on helicopter components. W. A. Thomas {Bell Helicopter
Co., Fort Worth, Tex.). American Helicopter Society, Annual
Nationa! Forum, 29th, Washington, D.C., May 9-11, 1973, Preprint
750. 5 p. Members, $1.50; nonmembers, $2.00.

Transtormation hardening steels are unigue in their résponse to
abusive machining practices., Common machining methods have the
potential of locally reheat treating the surface and creating brittle
untempered martensite. Left unireated, this surface condition results
in high residual tensile stresses, reduced fatigue strength, and
increased susceptibility to hydrogen embrittlement. Low alloy steels
are specifically covered with emphasis ploced on the effects of
abusive machining on residual stress and fatigue strength. Process
control methods of eliminating and/or teducing the detrimental
aspects Gf abusive machining are reviewed. {Authar)

A73-35079 The humean side of quality assurance /as
viewed from helicopter manufacturing experiences/. G. M. Powell
{Bell Helicopter Co., Fort Worth, Tex.). American Helicopter
Society, Annual National Forum, 29th, Washington, D.C., May 8-11,
1973, Preprint 751. 10 p. 6 refs, Members, $1.,50; nonmembers,
$2.00.

Review of the people-factor in quality assurance experiences
related to over 18,000 aircraft. Retention of these experiences has
provided the opportunity to draw certain conclusions and to make
recommendations far quality assurance programs. Performance of
the individuals as they relate to the manufacturing and inspection
situations can be predictable, generally. Considerations of the human
limitations are presented as the most significant factor for added
quality assurance emphasis. Some simulated situations are presented
for the reader to test his own performance as an illustration of our
experiences. 11 is concluded that situations affecting people per-
formance ¢an be predicted and considered to better align the guality
assurance program. {Author)

A73-35080 Development and qualification of a magnetic
technique for the nondestructive measurement of residual stress in
CH-47 A rotor blade spars. F. M. Bray and H. H. Fitz, |1l {Boging
Vertot Co., Philadelphia, Pa.). American Helicopter Society, Annusl
National Forum, 289th, Washington, D.C., May 9-11, 1973, Preprint
752. 10 p. Members, $1.50; nonmembers, $2.00.

AT3I 35081 Computer graphics used in numerical control
programming. R. N. Hayes {United Aircraft Corp., Sikorsky Aircraft
Div., Stratford, Conn.). American Helicopter Saciety, Annusaf
National Forum, 29th, Washington, D.C., May 8-11, 1873, Preprint
753. 26 p. Members, $1.50: nonmembers, $2.00.
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Description ot the development and usage of a computerized
graphic display and interfacing system for programming numerical
control operations involving tooling and part machining in aircrafy
production. Emphasis is placed on steps and methods employed to
prepare numerical control tapes. Direct conversation with the
computer through graphics consoles is shown to improve program-
ming efficiency. T.M.

AT3-35082 Low cost manufacturing methods tor highly
reliable ballistic-tolerant composite heficopter flight control com-
ponents. L. A. Fry (LS  Army, Air Mability Research and
Development Laboratory, Fort Eustis, Va.) and R. L. Van Auken
(Whittaker Corp., San Diego, Calil.). American Helicopter Society,
Annugl Mational Forum, 29th, Washington, D.C., May 8-11, 1923,
Preprint 754. 12 p, Members, $1.50; nonmembers, $2.00,

AT3-350832 Wind tunnel test technique to establish rotor
system aeroelastic characteristics.. F. D. Harris {Boeing Vertol Ca.,
Philadelphia, Pa.). Americen Helicopter Society, Annual National
Forum, 29th, Washington, D.C., May 9-11, 1973, Preprint 760. 13 p.
Members, $1.50; nonmembers, $2.00.

The Boeing V/STOL Wind Tunnel, in the course of doing
powered model rotor testing over the last four vears, has evolved a
simple testing technigue that illuminates the key dynamic properties
of a rotor blade in its rotating environment. The technique takes
advanage of the full range in rotor RPMW that is permissible in a wind
tunnel test (but not in fliight test) to vary the non-dimensional rotor
dynamics while maintaining nearly constant rotor aerodynamic
conditions, Experimental data from a 14-foot diameter, four-bladed
articulated model rotor are used 1o illustrate the test technigue.

[Author)

A73-35084 Flight test development of the tactical aircraft
guidance system. J. C. Deardorff, A. L. Freisner, and N, Albion.
American Helicopter Society, Annusl National Forum, 29th,
Washington, D.C., May 8-11, 1273, Preprint 761, 11 p. Members,
$1.50; nonmembers, $2.00.

The Tactical Aircraft Guidance System (TAGS) is a full-time,
full-authority electrical flight-control system designed to provide
extensive stabilization of a helicopter flight path while maintaining
pitot-in-the-loop control. The stabilization comprises heading hald,
lateral and longitudinal velocity hold, and wertical velocity hold.
Design characteristics, flight test approach, and major test results of
the TAGS development are described. : T.M.

A73-35085 Development of conical Teflondined journal
bearings F. Robinson {Mughes Tool Co., Culver City, Calif).
American  Helicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 1973, Preprint 762. 7 p. Members,
$1.50; nonmembers, $2.00.

This paper describes a test pragram to develop a better
Teflon-lined bearing for use in tail rotor teeter-hinges. This applica-
tion is especially severe as it includes high-frequency osciltatory
leads. The high surface speeds produce bearing temperatures which,
together with the oscillatory loading, make conventional bearing
testing and rating techniques unreliable. The paper goes on to
describe a new type of conical Tefton-lined bearing which was
devetoped during this program. This type of bearing is unique in that
it allows bath the axial and radial preload to be easily adjusted
during normal service. This characteristic could be of considerable
value for a variety of helicopter applications where bearing slop or
looseness cannot be tolerated during the normal life of the bearing.

{Author)

AT73.35086 Army helicopter vibration survey methods and
vesults. E. J. Laing (LS. Army, Aviation Systems Test Activity,



Edwards AFB, Calif.}. American Helicopter Society, Annual National
Forum, 29th, Washington, D.C., May 9-11, 1373, Preprint 763. 10 p.
9 refs. Members, $1.50; nonmembers, $2.00.

This paper presents helicopter vibration data for ifstruinents,
avionics, selected component parts, and the pilot station. The data
are from United States Army Aviation Systéms Test Activity tests on
the OH-58A, UH-1H, CH-54B, and OH-BA helicopters. Test methods
are discussed and results are presented. An average of 8000 vibration
data records from B0 triaxial accelerometer locations were recorded
for each helicopter. Bath nnnflrmg and firing flight conditions were
tested. The data are presented’in the form of spectral analyses which
are summarized by statistical methods. The transmissibility of
vibration isolators, seat cushions, and the pilot.is also presented.

{Author}

A73-35087 Tail rotor performance in presence of main
rotor, ground, and winds. W, Wiesner and G. Kohler {Boeing Vertol
Co., Philadelphia, Pa.). American Helicopter Sociaty, Annual
National Forum, 29th, Washmgton D.C., May 9-11, 1873, Freprmt
764. 9 p. 6 refs, Members, $1.50; nonmembers, $200

A test of a model helicopter rig with an B-fi-diam main rotor
and 1.57-f-diam tail rotor was conducted in a V/STOL wind tunnel.
to investigate the characteristics of tail rotor performance in the
presence of the main rotor. The effects of vertical and longitudinal
tail rotor placement, direction of rotation, relative fin location, and
fin-tail roter separation on tail rotor thrust developed and power
required were determined, Tests were conducted in wind speeds from

zero to 35 knots, and in wind azimuth positions from O {headwind}”

to 270 degrees {left side flight}, Operation at various heights both in
ground effect and out of ground effect was included. Horizontal
stabilizer loads were measured in forward and rearward flight.
Correlation of directional contro! limits with full-scale flight tests
was obtained. In addition, tuft board and smoke photographs were
taken of the ground and wing-tip vortices. {Author)

A73-35088 *
design of helicopter compenents. D. P. Townsend {NASA,. Lewis
Research Center, Cleveland, Ohig). American. Helicopter Society;
Annual National Forum, 29th, Washingtan, D.C., May 9-11, 1973,
Praprint 778, 11 p. 26 refs. Members, $1.50; nonmembers, $2.00, -

Elastohydrodynamic principles affecting the lubrication of

transmission components are presented and discussed. Surface *

temperatures of the transmission bearings and gears affect elasto-

hydrodynamic film thickness. Traction forces and sliding as well as -
the inlet temperature determine surface temperatures. High contact:

vatio gears cause increased sliding and may run at higher surface
termperatures. Component life is a.function of the ratio of elasto-
hydrodynamie film thickness to composite surface roughness. Lubri-
cant starvation reduces elastohydrodynamic film thickness and

increases surface temperatures. Methods are presented which aHow‘

for the application of elastochydrodynamic |:|nm:|ples to transmas:ilon
design in order to increase system life and reliability.

A73-35089 1700 fusl and control system - A modem

system today for tomorrow’s helicopters. J. . Curran (General.

Elactric Co., Aircraft Engine Group, Lynn, Mass.). American
Heficapter Society, Annual Na tional Forum, 2%9th, Washington, D.C.,

Msy 9-11, 1973, Preprint 771, 13 p. Members, $1.50; nonmerpbers,

$2.00.

Review of innovative des|gn features implementation, anq,
experience of the TT700 fuel and control system. Overall system“
operational features, safety criteria; and 1 reliability and maintainabili-,
ty design features are discussed. {Author},

A73-35090
mission noise reduction and improved reliability. R. M. Hartman
{Boeing Vertol Co., Philadelphia, Pa.). American Helicopter Society,
Annual National Forum, 29th, Washington, D.C., May 9-11, 1973,
Preprint 772. 13 p. 10 refs, Members, $1.50; nonmembers, $2.00.

Elastuhydmdynamic‘p-rinnipies applied to the -

[Author)‘

A dynamics approach ‘fo -helicopter wans:”
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A73-35094

A73-35091 Power transfer systems for future helicopters.
ft. B. Bossler, Jr. {Kaman Aerospace Corp., Bloomfield, Conn.} and
W. R. Harris, Jr. {U.5. Naval Air Systems Command, Washington,
D.C.). American Helicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 1973, Preprint 773. 16 p. ‘Members,
$1.50; nonmembers, $2.00.

Conventional and advanced power transfer system cancepts are
analyzZed in terms of weight reduction and reliabitity improvement
for -application in future Navy helicopters, Details are given on a
powet transfer system design for a 200,000 pound cargo transport
helicopter. Weight estimates ate given for its engine, power transfer
system, rotor and structure, Payloads are discussed for the specified
2,000,000 pound gross weight, vz,

A73-35092 Vibratory compatibility of rotary-wing aircraft
propulsion components, J. M. Vance {Florida, University, Gaines-
ville, Fla.} and J. Gomez, Jr. (LS. Army, Air Mability Research and
Development Laboratory, Fort Eustis, Va.). American Helicopter
Society, Annual National Forum, 29th, Washington, D.C., May 3-T1,
1973, Preprint 774. 10 p. 11 refs. Members, $1 50 nonmembers,
$2.00.

Praoblems related to vibration and dynamic loads in helicopter
propulsion systems have been studied. 1t has been found that engine.
vibration and dynamic instabilities seriously limit helicopter perfor-
mance and reliability. Significant improvements in these two areas
can be obtained in turboshaft-powered helicopters by imptoving the
dynamic compatibility of engines, drive shafts, and transmissions
with ., each other and with the airframe. Specific research and
development is prescribed in three sub-areas: (1) establishment of
more realistic and meaningful vibration limits for turboshaft engines
in helicopter applications, (2) developmant of better methods for
engine/airframe interface design and analysis, and {3) development of
improved methods for torsional stability analysis of helicopter drive
trains with automatic fuel control, {Author}

e . ' . !

A73-35003 The integration of NASTRAN into helicopter
airfframe design/analysis. D. A, Gallian and H. E. Wilson (Bell
Helicopter Co., Fort Worth, Tex.). I.;elmwrc:an Helicopter Society,
Annual National Forum, 29th, Washington, D.C., May 9-11, 1973,
Yeprint 780. 14 p. 6 refs. Members, $1.50; nonmemhers $2.00.

The integration of the fmlte element computer program
NASTRAN {NASA Structural Analvsts) into the helicopter design/
analysis loop is described. To reduce engineering modeling time,
automated data generation of structures was developed. The prablem
of nonstructural mass distribution was also solved by the use of
preprocessor programs which operate "on the already availabie
helicopter weight tabulation ‘in a MIL-STD form. Post-processor
programs were developed to allow selective data presentation of the
significant load conditions, high stress members, or other areas of
particular interest, The methods employed in developing these pre-
and post-processor programs and thelr interface with NASTRAN are
dlscussed in datail. {Authar)

A73-35084 A consistent crashworthiness design approach
for rotary-wing aircraft. G. Wittlin (Lockheed-Californiz .Co.,
Burbank, Calif.). American Helicopter Society, Annual National
Forum, 29th, Washington, D.C.,"May 9-11, 1873, Preprint 781. 9 p.
6 refs. Members, $1.50; nonmémbers; $2.00. S

A consistent crashworthiness design approach for rotaiy wing
aircraft is presented by which proper interface is maintained among
the essential structural elements (such .as crushable' structure),
occupant festraint system, engine, and transmission and 'thus affords
the occupants the greatest opportunity for survival for an acceptable
weight penalty. The major considerations of, the concept are: a
multidirectional crash environment, hufman tolerance Ilmsts a
venfled anatytical methed for use in predicting dvnam-c?responses
treatment of large structural deformation, incremental weight, cost
and geometry penalties, and applicability 10 a range of helicopter
configurations, The results of a recent study are discussed which



A73-35095

included a full-scale drop test of a UH-1H utility helicopter and the
development and wverification of a digital computer program to
compute dynamic responses in which combined vertical and lateral
impact veloeities are present. {Author]

A73-35095 The twin beam composite rotor blade, M. J.
Salkind {Uriited Aircraft Corp., Sikorsky Aircraft Div., Stratford,
Conn.). American Helicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 1973, Preprint 782. 6 p. Members,
$1.50; nonmembers, $2.00.

The twin beam rotor blade derives its name from the fact that it
incorporates two separate unidirectional glass fiber epoxy spar beams
to carry centrifugal and bending loads. Each spar beam has its own
titanium root end attachment, and the twin beams represent
redundant load paths for improved relizbility. The aerodynamic
surface of the blade consists of plus or minus 45 deq graphite epoxy
for torsional stiffness and strength and spanwise glass fiber epoxy for
improved bending fatigue capability. Fatigue tests of full scale
H-B3-size blade sections have verified the structurat integrity of the
twin beam blade construction and have indicated excelient damage
tolerance. As predicted from small specimen testing, the composite
blades exhibit twice the fatigue strain capacity of comparable
aluminum blades. In addition, crack propagation is considerably
slower and criticat crack size larger in the composite blade. (Author)

A73-35096 Development of the CH-53D high performance
fitanium main roter blade. J. Bettino, R. Tracy (U.S. Naval Air
Systems Command, Washington, D.C.), and R. Zincone (United
Aircraft Corp., Sikorsky Aircraft Div., Stratford, Conn.}. American
Helicoptar Society, Annual Nations! Forum, 29th, Washington, D.C.,
May 9-11, 1973, Preprint 783, 24 p. Members, $1.50; nonmembers,

$2.00. ]
An Improved Rotor Blade (IRB) for productuon H-53 heli-

copters has been designed, manufactured and tested by the Naval Air
Systems Command and Sikorsky Aircraft. The new blade has a
continuous titanium spar, fiberglass cover and 2 Nomex honeycomb
core. The titanium spar technology, first developed for the Sikarsky
ABC rotor, is the key to the improvements of the rotar. The blade
has a 11-1/2% wider chord and tarsional rigidity 40% higher than the
standard CH-53D aluminum blade with no blade weight increase. The
Sikarsky SC 1095 cambered airfoil and a high nonlinear twist have
been incorporated. This paper traces the history of the new bfade
through design, fabrication, and test. The impact of the, test results
on the H-53 performance and blade structural reliability are
summarized. tAuthor)

A73-35097 Advanced technologies as applied to the design
of the HLH rotor hub. C. D. McCall, D. M. Field (Boaing Vertol Co,,
Phitadelphia, Pa}, and H. Reddick {U.S. Army, Air Maobility
Research and Development Laboratory, Fort Eustis, Va.). Americsn
Helicopter Society, Annual National Farum, 29th, Weshington, D.C.,
May 9-11, 1973, Praprint 784. 12 p. Members, $1.50; nonmembers,
$2.00, Grant No. DAAJO1-71-C-0840.

A heavy fift helicopter advanced technology compenent
program featuring development and testing of critical components is
being conducted, Innovative design approaches, new material systems
and advanced technology concepts are being demonstrated for use on
the Heavy Lift Helicopter {(HLH), During the rotor hub design
development, data has been generated to define the characteristics of
a reduced size spherical elastomeric flag-lag-pitch bearing, a centering
bearing which reacts blade shear forces, and material properties of
large alpha plus-beta Ti BAI-4V forgings. Fail-safe design criteria have
been established and are being employed in structural component
design. Fracture mechanics and finite elament technologies have been
used 1o size main hub components. To improva damper performance
in mixed frequency environments, & frequency selective blade
damper is bieing developed and tested, {Author}
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A73-35038 An advanced composite tilboom for the
AH-1G helicopter. H. Zinberg {Bell Helicopter Co., Fort Worth,
Tex.}. American Helicopter Society, Annual National Forum, 28th,
Washington, D.C., May 9-11, 1973, Preprint 785. 10 p. Members,
$1.50; nonmembers, $2.00.

This paper describes a program for the design, manufacture, and
testing of an advanced compasite taitboom for the AH-1G Cobra
helicopter. The program was undertaken to gain experience in the
design and manufacture of a major primary structure in advanced
composite materials. It evaluated several materials and structural
configurations, and chose a honeycomb sandwich of Nomex core and
Modmor (11 graphite faces. Two tailbooms were fabricated; one for
structural  test, one for possible flight test. The former has been
tested and found to be about 11% stiffer than predicted. Described
here are the analytical work which led to the final configuration, the
fabrication process, and the test program. (Author}

A73-35126 Computational Fluid Dynamics Conference,
Palm Springs, Calif., July 19, 20, 1973, Proceedings. Conference
sponsored by the Amertican Institute of Aeronautics and Astro-
nautics. New York, Ameri¢an Institute of Aeronautics and Astro-
nautics, Inc., 1973. 193 p. Members, $11.00; nonmembers, $15.
Numerical methods for fluid dynamics problems and solutions
of specific problems are described in papers dealing with the general
categories of transonic, supersonic, viscous boundary-layer, and
general viscous flows. Expected future developments in computer
hardware are reviewed. Some topics considered include relaxation
solutions for inviscid axisymmetric transonic flow over blunt or
pointed bedies, numerical caloulation of three-dimensional transonic
flow over a yawed wing, relaxation factors for supercritical flows,
application of the generalized Galerkin method, application of the
finite element method for analysis of unsteady flow around airfoils,
finearized implicit schemes for the computation of viscous incom-
pressible flow, and procedures for calculating boundary conditions.
T.M.

A73-35129 * ¥ Numerical calculation of the three dimensional
transonic flow over a yawed wing. A. Jameson (New York
University, New York, M.Y.}). In: Computational Fluid Dynamics
Conference, Palm Springs, Calif., July 19, 20, 1973, Proceedings.

Mew York, American Institute of Aeronautics
and Astronauvtics, Inc., 1973, p. 18-26. 10 refs. Grant No.
NGR-33016-167.

Results are presented of calculations of the three dimensional
steady transonic flow over a finite yawed wing. The full potential
flow equation is solved in a transformed coordinate system which
permits the boundary conditions to be satisfied exactly, The correct
differential properties are snforced by rotating the difference scheme
to conform with the flow direction, and fast convergence is assured
by simulating a time dependent equation designed to settle quickly
to a steady state. Computed lift drag ratios are consistent with the
rasults of wind tunnel tests of a yawed wing conducted by R, T.
Jones {1872). {Author)

A73-35138B = # Computational considerations in application
of the finita slemant method for analysis of unsteady flow around
girfoils. T. Bratanow and A. Ecer (Wisconsin, University, Milwaukee,
Wis.). In; Computational Fluid Dynamics Conference, Palm Springs,
Calif., July 19, 20, 1973, Proceedings. MNew
Yark, American Institute of Aeronautics and Astronautics, Inc.,
1973, p. 109-122. 17 refs. Grant No. NGR-50-067-001.

Difficulties related to the application of the finite element
method far numerical solution of the Navier-Stokes equation are
discussed. The unsteady flow around a stationary and oscillating
NACA 0012 airfoil was analyzed. In an effort to establish the range



of applicability of the developed numerical method, the accuracy
and stability problems In representing unsteady flow patterns and
determining pressure distribution around the airfoil were investi-
gated. Error involved in determining the velocity field and in. the
numerical integration of the discretized equations were analyzed in
terms. of geometry of the finite element gridwork, boundary
conditions for stationary and oscillating airfoils, angles of attack and
flow conditions. {Author)

A7335144 ¥ A new shock capturing numerical method with
applications to some simple supersonic flow fields. F. Walkden, G. T.
Laws, and P. Caine {Salford, University, Salford, Lancs., England).
In: Computational Fluid Dynamics Conference, Pafm Springs, Calif.,
July 19, 20, 1973, Proceedings. New York,
American (nstitute of Aeronautics and Astronautics, inc., 1873, p.
173-181. 9 refs,

A method of predicting three-dimensional steady fiow past
aerodynamic shapes is deseribed. Finite difference equations which
smooth real shock discontinuities are derived from a semi-
characteristic representation of equations of motion in a non-
conservation law form such that stream surfaces form twa families of
co-ordinate surfaces. Accurate boundary conditions are applied
systematicatly. Mumerical resutts for a faired wedge, an axisymmetric
body and a simple delta wing with sharp supersonic leading edges
show that the non-conservation law method has good overall
performance. {Author)

AT3-35150 # Two causality correlation techniques applied
to jet noite. R. Rackl. Vancouver, British Columbia, University,
Dept. of Mechanical Engineering, Dactor of Philosophy Thesis, 1973.
140 p. 60 refs. Natianal Research Council of Canada Grant No.
67-7106; Defence Resaarch Board of Canada Grant No. 66-8603.
Two techniques for investigating experimentally the generation
of noise by turbulent jets using a recently developed method of ¢ross
corretation (Siddon, 1871) are described. The first method used, the
image technigue, cross correlates the pressure on a surface close to
the jet with the radisted sound in the far field. This enables the
deduction of the acoustic source strength per unit surface ares which
in turn gives an indication of the approximate location of the sound
sources in the jet. The second method directly cross correfates the
hydradynamic pressure fluctuation in the turbulent jet flow with the
far field sound, allowing the deduction of the local acoustic source
strength per unit volume and the associated power spectral density.
. FR.L.

A73-35201 NAECON 73; Procsedings of the National

Aetospace Etectronics Conference, Dayton, Chio, May 14-16, 1973,

Confarence sgonsored by the Institute ‘of Efectrical and Electronics

Engineers. New York, Institute of Electrical and Electranics Engi-

neers, Inc., 1973. 478 p. Members, $12,; nonmembers, $15.

Recent progress in the theory and implementation of agrospace
electronics systems is described in papers ‘covering major categories
of digital avionics, electronic warfare, navigation, angineering man-
agement, signal and sensor processing, digital flight controf,
integrated electronics, modeling of the human visual system, aero-
space systems electrical interfaces, high-power airborne electrical
systems, reliability and cost efchtiveness, air vehicle related elec-
tronics, and airborne reconnaissance. Topics included cover new
sensors, antennas, inertial navigation systems, system architecture
concepts, on-board digital computers, software development, and
design procedures. :

AT3-35202 DAIS - The first step. J. C. Ruth (USAF,
Avionics Laberatory, Wright-Patterson AFB, Ohio). 1n: NAECON
73; Proceedings of the National Aerospace Electronics Conference,

Rl
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‘system behavior and contral,

A73-35205

Dayton, Chio, May 14-16, 1973, Mew Yark,
Institute of Electrical and Electronics Engineers, Inc., 1973, p.
1421,

This paper describes a new approach to solving the dilemma
facing the avionics system designer, It is based on the information
systems ‘approach to the design and development of total on-board
avionics systems. This approach has evolved from studies and
analysas performed by the Air Force Avionics and Flight Oynamics
Laboratories and others starting in the early sixties. During this
evolution, it has received various names but it is now known as the
Digital Avionics Infarmation System {DAIS). (Author)

A73-36203 Software - From satan to saviour. W. L.
Trainor {USAF, Avionics Labaratory, Wright-Patterson -AFB, Ohio).
In: NAECON 73; Proceedings of the National Aerospace Electronics
Conference, Dayton, Ohio, May 14-16, 1973.

New York, Institute of Electrical and Electronics Engineers, Inc.,

© 1973, p. 22-29. B-refs,

Characteristic of avionics mission. software in present day
gircraft systems is that it Js unstructured, poorly documented,
extremely expensive to modify, and completely dependent upon the
specific computer or sensor hardware. This dependency, coupled
with the unique and incompatible support {ground-based) software
required for each aircraft system, has resulted in expensive software
and little or no reuse of avionics software from one aircraft system to
another. Trends in avionics systems will focus on the automation of
more and more mission functions and the increased use of complex
processing hardware,. sensors, and displays. These trends ta more
complex digital avionics systems will result in even more complex
software, since the avionics system software embodies the total
(Author}

A73-35204 Systam architecture for aircraft avionic and
electrical systems, J. G. Gregory (Westinghouse Defense and Elec-
tronic Systems Center, Baltimore, Md.}. In: NAECON 73; Praceed-
ings of the National Aerospace Electronics Conference, Dayton,
Qhio, May 14-186, 1973, New York, Institute of
Electrical and Electronics Enginsers, Inc., 1973, p, 30-36. 10 refs.

A digital mechanization of a systems architecture for the
information flow of control and sensor data for on board aircraft
systems s described. The architecture provides for a central
management of dedicated modular -subsysterns. The architecture
permits dynamic system reconfiguration and redundant combina-
tions to pravide fault tolerant electronic systems. The system
architecture includes all aspects of aircraft power, flight controls,
instrumentation, environmental controls, and weapons/missicn
payload functions. The architecture permits modularity between
different aircraft systems, and modularity between major subsystems
aboard the same aircraft. The architecture permits the intelligent
interconnection of aircraft subsystems for maximum efficiency,
flexibility, modularity, and minimum maintenance, {Author)

A73-35206 The black box approach - Here to go. J. A,
Hastings {Lockheed-California Co., Burbank, Calif]. 1n: NAECON
73; Procsedings of the National Aerospace Electronics Conference,
Dayton, Qhio, May 14-16, 1973. " New York,
institute of Electrical and Electronics Engineers, inc., 1873, p.
37-44.

The conventional black box approach to packaging avionics is
costly. It is costly not only in terms of excessive packaging weight,
inefficient cooling, and multiplicity of hardware qualification
programs, but use of the black box approach inhibits explditation of
new circuit technology, better component cooling and expanded
employment ot digital avionics. The solution ‘to this problem is to
adopt a revolutionary departure from the usual prolifération of black
boxes. The approach taken is to modufarize and consolidate the
electronics packaging into relatively few compartments which,
among other things, accommuoeates the advancing circuit technology
and affords better cooling resuiting in improved reliability. (Author)



A73-35209

A73-35209 Solid state null tracking Doppler sensor, L.
Weinberg and J. W. Creutz {RCA, Missile and Surface Radar Div.,
Moorestown, N.J). tn: NAECON 73: Proceedings of the National
Aerospace Electronics Conference, Dayton, Ohio, May 14-16, 1973,

New York, Institute of Electrical and Electronics
Engineers, Inc, 1973, p. 6875 7 refs. Contract No.
F33615-71-C-1367.

A need exists for a new generation Doppler radar ground
velocity sensor that is highly accurate over the high altitudes and
velocity ranges of supersonic weapon delivery aircraft. Precision
tactical bombing requires 3-axis velocity estimation within 0.05%
with smoothing times of less than 0.5 sec. The Doppler processing
must nullify terrain and overwater bias in the central frequency
estimation. A jow-pass digital eguivalent of Smith's nult tracker has
bean designed and tested in a computer simulation. Velocity
accuracy of .05% with smoothing times of 0.5 sec was verified at
2000 knots, A digitat low-pass filter whose band width varies with
aircraft speed is recommended to controt sea bias at all speeds. This
tracker is approximately three times more accurate and sea bias is
reduced to 1% of that for lobe trackers. {Author)

AT3-35210 Calibrating the drift rates of strapdown elec-
wrostavic gyroscopes. A. Andrews {Rockwell International Corp.,
Autonetics Div., Anaheim, Calif.). In: NAECON 73; Procsedings of
the National Aerospace Electronics Conference, Dayton, Ohio, May
14.1G, 1973. New York, Ynstitute of Electrical
and Electronics Engineers, Inc., 1973, p, 76-81. 7 res.

A technical approach to the problem of calibrating the
precession rates of the spin axis of a strapdown electrostatic
gyroscope {ESG) is presented. The problem is complicated by the
fact that the spin axis is not constrained in direction with respect to
its support bearing, and the precession rates depend upon this
direction. The virtual work technique is used for modeling the
bearing torques on the rotor. This has the advantages that the model
equations are applicable to any ESG design, and that the functional
form of the model is more transparent than that obtained by the
forceflever-arm technique for defining torques. This approach also
leads to an appropriate functional analysis for unmodeied torques.
The resulting calibration problem is Yinearized and tends itse)f 1o
conventional statistical methods. {Author)

A73-36271 Strapdown inertial navigation practical con-
siderations. H. Halamandaris {Teledyne Systems Co., Northridge,
Calif.). In: NAECON 73; Praceedings of the National Aerospace
Electronics Conference, Dayton, Ohic, May 14.16, 1973.

New York, institute of Electrical and Electronics
Engineers, 1nc., 1973, p. 82.81.7 refs.

This paper delineates a concept of strapdown navigation using
dry inertial instruments and a high speed, general purpose digital
computer. Distinct life cycle cost advantages are shown for both
support-to-acquisition cost and cost-per-flying hour for the strap-
down system, Further, the strapdown system is compared to
gimbaled systems using dry instruments characteristic of the present
technology and floated instruments employed in current systems.
Several redundant instrument configurations are presented with their
atiendant relative merits. The strapdown system imposes additionat
caomputer constraints since the attitude matrix must be propagated in
real time. Primary constraints are duty cycle and storage require-
ments. Two basic attitude propagation algorithms are presented.
These two mechanizatians are direction cosines and quaternions.

{Author)

£A73-36212 The LN-33 inectial navigetion system. R. S.
Throckmorton (Litton Systems, Inc., Woodland Hills, Calif.). In:
NAECON 73; Proceedings of the Mational Aeraspacu Electronics
Conference, Dayten, Ohio, May 14-16, 1073,

New York, Institute of Efectrical and Electronics Engineers, Inc.,
1973, p. 92-95,
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The LN-33 inertial navigation system represents the lavest
production state-of-the-art in airborne inertial navigation hardwa.re.
In addition to the simple, low-cost precision instruments representing
the most current development in that area, and a miniaturized
general-purpose digital computer, it features comprehensive built-in
calibration and test capability which minimizes the field maintenance
aspects of equipment cost-of-ownership. {Author)

A73.35213 Austere navigation data processor and display,
D. A Williams {USAF, Avionics Laboratory, Wright-Patterson AFR,
Ohip). In: NAECON 73; Proceedings of the Mational Aerospace
Electronics Conference, Dayton, Ohio, May 14-16, 1973,
New York, Institute of Electrical and Electronics
Engireers, Inc., 1973, p. 96-100. .
in 1972, a study sponsored by the Air Force was performed by
Magnavox Research Laboratory, Torrence, California, to define and
design an austere navigation data processor and display for use with
the ICNI systermn. The result was a low cost processor and display
which can be used with ICNI, DME/TACAN, LORAN ar any
range/range difference radio navigation system, The system provides
accurate navigation for the austere user. (Authar}

AT3-36218 Management approach to integration of B-1
avionics system. T. C. Hall (USAF, Aeronautical Systems Div,,
Wright-Patterson AFB, Ohio). In: NAECON 73; Proceedings of the
National Aerospace Electronics Conference, Dayton, Dhio, May
14-16, 1973 New York, Institute of Electrical
and Electronics Engineers, tnc., 1973, p. 136-142.

Brief discussion of the management approach to integration of
avionics subsystems inta the B-1 strategic bomber, integration
activities, and associated engineering management problems. Inter-
face requirements such as electronic multiplex, avionics multiplex,
cooling, central integrated test systems, etc., are discussed with
emphasis on the data base and the need for better definition of
interface requirements. The effects of transition from newly de-
vefoped equipment to government-furnished-equipments are also
discussed. The avionics flight test program management is described.

{Authar]

A73-35222 The application of dedicated processors to
digital fly-by-wire flight contrel systems. M. L. Sutton and G. M.
Soderfund (Lear Siegler, Inc., Santa Monics, Calif.}). In: NAECOMN
73: Proceedings of the National Aeraspace Electronics Conference,
Dayton, Qhio, May 14-16, 1973. New York,
Institute of Electrical and Electronics Engineers, Inc., 1973, p.
169-175,

Resuits of studies carried out to define a primary digital
fly-by-wire flight control system. System performance foltowing
failures was postulated, and the level of redundancy required to
satisfy the system performance was determined. Candidate configura-
tions were defined and evaluated primarily with respect to per-
formance, survivability, reliability, cost, size, and weight. Based on
these tradeoffs, a four-channe! redundant configuration was selected
a the preferred system. The implementation of the redundant
system was formulated. Methods for interchannel and intrachanne!
communication were investigated. Asynchronous contral of the
redundant processors was selected to avoid problems associated with
redundant clack synchronization. A voting and monitoring cancept
which isolates the faulty unit and prevents propagation of failures
between channels was developed. The voter-monitor utilizes a
hard-wired algorithm to reduce the program time requirements.

(Author}

A73-35223 Application of the Aerospace Multiprocessof
to the A-7D flight control system. R, R. Summers and G. B. Lamont
{USAF, Institute of Technolagy, Wright-Patterson AFB, Ohig). Im:
NAECON 73; Proceedings of the Mational Aerospace Electronics



. in
Conference, Dayton, Ohio, May 14-16, 1973,

Mew York, Institute pf Electrical and Electronics Engineers, Inc.,
1973, p. 176-181. 14 refs. “ i\ :

The application of the Aerospace Multiprocessor as the flight
control computer for a digital fly-by-wire control system for the
A-7D aircraft is described. After comparing the characteristics of the
Aerospace Multiprocessor with the general requirements for a digital
flight control computer, the present A-70 flight control system is
discussed, and this is followed by a description of software
development. Results of laboratory tests are cited, and conclusions
are presented regarding the use of the Aerospace Multiprocessorin a
flight control application. - (Author)

AT73-35224 The effects of sampling rete in digital flight
control systems. J. G. McGough {Bendix Corp.. Navigation and
Control Div., Teterboro, N.4}. tn: NAECON 73; Proceedings of the
National Aerospace Electronics Conference, Dayton, Ohio, May
14-16, 1973. New York, Institute of Electrical
and Electronics Engineers, Inc., 1973, p. 182.191.

Discussion of the effects of sampling rate on (1} intersample
ripple, {2) spectral folding and distortion, and (3) system bandwidth,
indicating techniques tor alleviating these undesirable characteristics
without necessarily increasing the sampling rate. It is conciuded that
intersample ripple and spectral folding effects can be reduced by a
judicious choice of sampling rate together with continuous filtering
of alt inputs and outputs of the digital controller. {Author)

AT3-35225 Flight test and demonstration of digital multi-
plexing in a fly-by-wire flight controt system. J. G. Mrazek {General
Dynamics Corp,, Convair Aerospace Div., San Diego, Calif.} and T.
D. Lewis (USAF, Flight Dynamics Laboratory, Wright-Patterson
AF8, Ohio). tn: NAECON 73; Proceedings of the Mational Aero-
space Electronics Conference, Dayton, Ohio, May 1416, 1973,

New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 192197,

Airworthy multiplexing hardware was designed, tested, installed,
and flight tested in the total inflight simulator aircraft. The purpose
of this test program was to demonstrate the adeguacy of a preferred
multiplexing concept in a real flight environment. A digital data bus
concept was employed that included provision for four data update
rates: 400, 200, 100, and S0 per sec. Contrul signals were
multiplexed in all three axes of control and in the feel system,
side-force, and directlift flap loops. The test engineer had the
capability 1o switch the multiplexing in and out of several data paths
without informing the evaluation pilot. The pilot was nat able tu
detect the presence of multiplexed signals in the dynamic response of
the aircraft or feel system. {Author)

A23-35227 Approaches to custom LSE, W. Chu, J. Doyle,
D. Greer, and C. Neugebauer (General Efectric Co., New York, N.¥.).
in; NAECON 73; Proceedings of the National Aerospace Electronics
Conference, Dayton, Ohio, May 14-16, 1973.

New York, Institute of Electrical and Electronics Engineers, 'nc.,
1973, p. 203-208.

A study was conducted to obtain a basis for a more effective
utilization of custom LSl in low volume avionic systems. The
problems which have to be solved for an enhanced employment of
custom LS are discussed together with ‘the principal features of the
various L3! technologiés. Attention is given to universal array logic
approaches, custom chip design by handcrafting, master cell ap-
proaches, MOS cell library . approaches, full wafer technology,
weighting criteria for a comparison of different technologies, and LS|
costs. G.R.

AT3-35230
proach for DAIS. B. P. Barnes {Radiation, |nc., Melbourne, Fla). In;
NAECON 73; Proceedings of the National Aerospace Electronics

An information transfer system design ap-
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AT73-35233

Conference, Dayton, Ohio, May 1416, 1973.
New York, Institute of Electrical and Electronics Engineers, inc.,
1973, p. 222229, '

An appeal to the architects of the Information Transfer System
{ITS} segment of the Digital Avionics System {DAIS] to reduce
information transfer. The information to be transferred within the
framework of an air vehicle does not amount to gigabits if care is
exercised in partitioning signals into the multiplexed TS, It is true
that if every signal contained in an air vehicle were converted to its
digital equivalent in bits per second and these bits per second were
added together, the total data rate would be several gigabits.
However, this total was allowed to accrue in the absence of 3 sound
partitioning scheme. It is shown how the signals of the candidate
DAIS air vehicle con be handled by the combination of a baseband
TOM system and a simple video distribution system. The system
concept presented is characterized by low technical risk and low
cost. |t satisfies the goals and objectives set forth for the |TS segment
of DAIS. {Author}

A73-35231 Data bus technigues for digital avionics. J. P.
Gross, Jr. (S8CI Systems, Inc., Huntsville, Ala.). In: NAECON 73;
Proceedings of the National Aerospace Electronics Conference,
Dayton, Ohio, May 14-16, 1973 New York,
Institute of Electrical and Electronics Engineers, inc, 1873, p.
230-237. ’

The advent of microminiaturization has led to a new generation
af avionics equipment of smaller size and greater complexity, adding
to the already significant problems of data transfer within a complex
aircraft, This problem has in recent years led to an increasing interest
in multiplex data bus technigues for digital avionics. A summary is
made of over 35000 man-hours of study devoted to multiplex
techniques for aircraft during the past few years. {Author)

A73-35232 LS| data bus for avionics. L. M. Bello and T,
C. Berg {TRW Systems Group, Redondo Beach, Calif.]). In: NAECON
73: Proceedings of the Mational Aerospace Electronics Conference,
Dayton, Chio, May 14-16, 1973, New York,
Institute of Electrical and Electronics Engineers, Inc., 1973, p.
238-244, 5 refs,

Description of a modular MOS LS| data bus system designed as
a solution to integration problems associated with the
interconnection’ of numerous avionics systems and sensars in
aerospace vehicles. The system consists of (1) a bus cantrol unit
containing a modem to interface with the data bus and logic to
interface the modem with a digital processar unit, (2} twisted-pair
shielded transmission lines, and {3) remote terminal units which
consist of a modem, control logic, and a modular input/output
section. By continually monitoring the system status, the digital
procéssor automatically disables faulty remote terminal units and
activates the redundant standbys, Control logic and digital output
registers were implemented using PMOS LSI, T.M.

A73-35233 Review of different approaches to the stan-
dard interface problem. F. L. Pensworth {USAF, Avionics
Laboratory, Wright-Pattarson AFB, Chiol, In: NAECON 73; Pro-
ceadings of the National Aerospace Electronics Conference, Dayton,
Ohio, May 14-16, 1973. Mew York, Institute of
Electrical and Etectronics Engineers, Inc., 1973, p. 245-252. 7 refs.

Design considerations for a multiplex data bus system for
aircraft are described. Five different design approaches to the
multiplex: ‘data bus and the bus interface unit are reviewed. The
parameters and system operaticn for the five systems are discused.
The results of the review show that a standard multiplex system and
a remote terminal can be developed that will work on all data bus
systems. A standard remote terminal that can operate on all systems
is neaded in order to make the data bus systemns cost-effective. A
sample standard remote terminal is designed and discussed. Recom-
mendations for a Military Standard are made. {Author)



A73-35234

AT3-35234 Integrated digital displays and eontvols using
liguid erystals. L. £, Tannas, Jr., A. P. Truban, and L. L. Rosen
{Rockwell International Corp., Anaheim, Calif.}. In: NAECON 73;
Proceedings of the National Aerospace Electronics Conference,
Dayton, Ohio, May 14-16, 1973 New York,
Institute of Electrical and Electronics Engineers, tnc., 1973, p.
263-259, 14 refs.

Integrated digital programmable displays and controls offer the
solution to a number of problems and limitations which exist in most
display and control systems for the digital avionmics of today's
high-performance aircraft. These problems and limitations can be
divided into two generat areas - efficiency and flexibility, Each of
these areas is examined with the intent of showing how integrated
flat-panel digital-matrix displays are needed. The virtues of a
flat-panel digital-matrix display are argued. The requirements for
such a display are summarized, and available technologies are
presented. The unique advantages of liquid crystals as the display
madium are shown. Finally, a specific liquid-crystal display approach
is described which satisfies all the needs discussed. {Author)

A73-35235 DIGISPLAY - The flat digital CRT in avionics
applications. J. R. Rusk and 8. L. Landrum (Northrop Corp., Palos
Verdes Peninsula, Calif.), In: NAECON 73; Proceedings of the
Mational Aerospace Electronics Conference, Daytan, Ohio, May
14-16, 1973, \ New York, Institute of Electrical
and Electronics Engineers, Inc., 1973, p. 260-265, Army-USAF-
supported research,

The principles of operation of the DIGISPLAY are briefly
reviewed, and recent improvements are discussed. The device
incorporates a new method for controlling one or more electron
beams. |nstallation of DIGISPLAY in military systems i$ expected to
be substantially easier than corwentional CRTs for a number of
reasons. The thin configuration minimizes demands for a deep panel.
Driving circuitry can be small and remotely tocated if necessary. The
compact configuration is rugged from shock, vibration, and tem-
perature aspects. Test results are presented. Both circuits and tube
operation are relatively insensitive to noise and/or voltage fluctua-
tion. Cost of ownership, in gemeral, is discussed. Examples of
recently completed devices are presented. {Authar)

A?_'3-35236 Display systems integration through digital
avionics. N. A, Kopchick (USAF, Avionics Laboratory, Wright-
Patterson AFB, Ohio). In: NAECON 73; Praceedings of the National
Aerospace Electranics Conference, Dayton, Ohio, May 14-16, 1973.
New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 266-272. 8 refs,
. Description of the progress being made toward the implementa-
tion of a digitally integrated crew station, noting future trends in
computer controlled and generated display systems for airborne
application. Preliminary results and recommendations are presented
of a recently conducted mission/human performance simutation
program in which an advanced (1975-1980 technology) one-man
fighter cockpit was used as a baseline, Progress and plans of related
fleveloprnent programs are given to demonstrate the feasibility of
|rn;?|ementing a realistic prototype system in the 1975-1977 time
periad. {Author)

AT3-35243 det engine malfunction diagnasis - The sensing
prollem, candidate solutions and experimental resuits, 1. E. Minnear
and W. J. Harris {Garrett Corp., Los Angeies, Calif.). In: NAECON
73; Proceedings of the National Aerospace Electronics Conference,
Dayton, Ohio, May 14-16, 1973 New York,

institute of Electrical and Electronfcs Engineers, Inc., 1973, p.
323-328.
AT3-35244 Active flutter suppression - A practical

application. T. E. Noll and L. R. Felt (USAF, Flight Dynamics
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* Labosatory, Wright-Patterson AFB, Ohio). In: NAECOW 73

Proceedings of the WNational . Aerospace Electronics Conference,
Dayton, Chio, May 14-16, 1973, New York,
Institute of Electrical and Electronics Engineers, (nc., 1973, p,
329 334A. 14 efs.

Evaluation of rhe potential of actively suppressing flutter with
asutomatic, electronic, feedback comtrol systems A practicat
application of active flutter suppression technology to prevent
wing/external store flutter is presented. Recent, related active flutter
sUppression programs and future applications and limitations are
discussed. {Author)

A73.35245 Ride contral system for the CCV B62. R v}
Po?rneer and C. R, Stockdale {USAF, Flight Dynamics Laboratory
erght-Patterson AFB, Ohio). In: NAECON 73; Proceedings of the;
National Aerospace Electronics Conference, Dayton, Ohio, May
14-16, 1973. New York, Institute of Electrical
and Electronics Engineers, inc., 19873, p. 335-340.

This paper summarizes an analytical study conducted by the
Control Configured Vehicles (CCV) technical staff to synthesize a
CCV ride controi system (RCS| for the Load Alleviation and Maode
Stabilization (LAMS) B-52 airplane, The RCS is a fully automatic
feﬁdback controb system designed to reduce the accelerations at the
pilot station due to flight through atmaospheric turbulence. Atme-
spheric turbulence transmits energy to the aircraft by exciting its
rigid body and structural bending modes. The RCS reduces pilot
station acceleratian by artificially increasing the damping of the
airplane structural modes. The damping is increased by actuating
canards proportional to maodal velacities. The madal velocities are
the integrated signals from accelerometers. (Author)

A73-35246 Multiptexing in aiveraft subsystems. T. Murrow
(USAF, Aero Propulsion Laboratory, Wright-Patterson AFB, Ohiol
and 4. L. Parry (SCi Systems, Inc., Huntaville, Ala.). In: NAECON
73; Proceedings of the National Aerospace Electronics Caonference,
Dayton, Ohio, May 14-16, 1973, New York,
Instituie of Electrical and Electronics Engineers, Inc., 1973, p.
343-350.

The Air Force has become increasingly plagued by a
proliferation of non-standared avionies equipment. To solve this
problem, they are investigating the establishment of standard
interfaces based on the use of digital TDM technigues to integrate
the avionics equipment. This paper describes the major advantages to
be gained through the use of muttiplexing, and current Air Force
activities directed toward the establishment of muitiplexing
standards for aircraft subsystems, In addition, it summarizes some of
the mare important results of a recent Air Force sponsared study
concerned with electrical power control signal multiplexing {EMUX},
and its relationship to other subsystems in the aircraft. {Authnr)

At3-35247 Application of multiplexing to the B-1 air-
craft. J. R. Courter {USAF, Aeronautical Systems Div., Wright-
Patterson AFB, Qhio). In: NAECON 73; Proceedings of the Mational
Aerospace Electronics Conference, Dayton, Chio, May 14-16, 1973,

New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 351-364.

The B-1 aircraft employs the use of multiplexing for the transfer
of discrete, digital and digitized analog data in three subsystems, The
subsystems include avionics, electrical power distribution, and
central integrated tests. Each multiplex system is autonomous,
employing its own data link and its own datg link control. The
failure detection and fault isolation procedures are programmed into
the computer of the central integrated test subsystem. G.R.

A73-35248 Expanded built-in-test for advanced aectrical
systems for aircraft J. R. Perkins, H. W. Heinzman, and W. T.
Turnage (LTV Agrospace Corp., Dallas, Tex.}. In: NAECON 73;
Proceedings of the Mational Aerospace Electronics Conference,



Dayton, Ohio, May 14-16, 1973. New York,
Institute of Electrical and Electronics Engineers, Inc., 1973, p.
3556-359,

This paper presents an approach for utilizing the data handling
portion of SOSTEL to provide a more complete buitt-in-test
capability for aircraft electrical systems. The SOSTEL systern divides
the aircraft electrical power distribution system into three basic
segments; i.e., signal sources, data handling and power switching. The
data handling segment has built-in-test to isolate failures to the line
replaceable unit (LRU) processor, muitiplexer of demultiplexer. A
technique has been evolved, called Switched Impedance BITE, which
permits extension of automated testing to the signal sources and
power controllers. Major advantages of this technique are simplicity,
significant power reductions, and full time testing. The expanded
BITE concept, implementation techniques and considerations are
discussed along with advantages of the approach. Author)

AT73-35249 Common avionic subsystem considarations. J.
G. Gregory and M. A, Geyer (Westinghouse Detense and Electronic
Systems Center, Baltimore, Md.). \n: NAECON 73; Proceedings of
the National Aerospace Electronics Conference, Dayton, Ghio, May
14-16, 1973 New Yark, Institute of Electrical
and Electranics Engineers, Inc., 1973, p. 360-367. 8 refs,
Westinghouse has performed many studies in digital aircraft
subsysterns for the power, flight controls, payload, and management.
n particutar, Westinghouse has concentrated on the methods and
problems of integrating these subsystems into aircraft systems for
minimum life cycle costs, This paper considers the interfacing needs
for the subsystems and discusses operational, funetional, and
physical considerations for common avionic subsystems. Different
aivcraft electrical management subsystem designs are used for
examples of integration problems which can be encountered in
elactrical and electronic systems in aircraft, {Author)

A73-35250 Computer analysis of the influence of solid
state distribution on aircraft power generation. W. U. Borger {USAF,
Aero Propulsion Laboratory, Wright-Patterson AFB, Ohio). In:
NAECON 73; Proceedings of the Mational Aerospace Electronics
Conference, Dayton, Ohio, May 14-16, 1973. :

New York, Institute of Electrical and Electronics Engineers, Inc.,
1973, p. 368-373. & refs. L :

The newly developed aircraft solid state electrical diswibution
system has electrical characteristics gntirely different than the
charactetistics of conventional aircraft electrical distribution systems,
To determine how the characteristics of the new distribution systems
affect the aircraft power generation system, 8 detailed study program
was begun, The basic anatysis tool in the study is the digital
computer, All fundamental components of both the solid state
distribution system and the conventional distribution system are
modeled mathematically. These models include generators, loads,
overload protection eguipment, and feeders. The modeling stage of
the program has been completed and work is presently being done on
the computer analysis phase. {Authar)

AT3-35252 1S, S5T electrical power system test program.
W. A, Crossgrove and A. W. Schmidt (Boeing Commercial Airplane
Co., Seattle, Wash.). In: NAECON 73; Proceedings of the National
Aerospace Electronics Conference, Dayton, Chio, May 14-16, 1973,

New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p, 380-387.

The systern under test consists of four variable-speed, constant-
frequency ac sources and a dual channel standby system, The test
systern is uniquely designed to satisfy the power reguirements of
fail-operative flight-critical systems. Compatability with these sys-
tems i achieved by means of the split-isclated power system
configuration, the standby system logic, and by design features to
accommodate load equipment with dueal (redundant} input power
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A73-35303

provisions. The fail-operative pnase of the test program included a
test and demonstration of the ability to maintain flight-critical
functions. {Author)

A73-35253 150 KVA integrated drive generator for air-
craft electrical systems. P J. Strick {USAF, Aeronautical Systems
Div., Wright-Pattersan AFB, Ohio). In: NAECON 73; Proceedings of
the National Aerospace Electronics Conference, Dayton, Ohio, May
14-16, 1973. New York, Institute of Electrical
and Electronics Engineers, Inc., 1973, p. 368-392.

Large capacity electrical power generating systems are now
available as a result of an Aeronautical Systems Division componhent
improvement program. Two systems are presently available which are
more reliable and lighter in weight as compared to existing 120 KVA
power generating systems. Only one of thase systems, the Sundstrand
systemn which uses an integrated drive generator (IDG) is discussed in
this paper. Test results to date show that it is feasible to use 180
KVA powsr generating systems in existing and future aircraft
systems. (Author)

A73-35254 Features of a high voltage airborne super-
conducting generator. J. L. McCabria and C. C. Kouba (Westinghouse
Electric Corp., Aerospace Electrical Div., Lima, Ohio). In: NAECON
73: Proceedings of the Mational Aerospace Electronics Conference,
Dayton, Ohio, May 14-15, 1973, New York,
Institute of Electrical and Electronics Engineers, Inc., 1873, p.
399-402. Contract No. F33615-71-C-1591,

The strong magnatic field in a superconducting generator makes
it possible to build an armature with a very high voltage rating. The
features of the armature which are compatible with the generation of
a high terminal voltage are the absence of magnetic steel between the
coils, the presence of an insulating oit, and the solation of the
conductors of the same phase into a separate group. A design
concept of a superconducting generator with a 5 MW, 37 kW rating is
described. (Author)

AT73-35260 Parts standardization - A computerized ap-
proach, G, W. Wood {Aerojet Electrosystems Co., Azusa, Calif.}. In:
NAECON 73: Proceedings of the MNational Aerospace Electromics
Conference, Dayton, Ohio, May 14-15, 1973.

Mew York, Institute of Electrical and Electronics Engineers, Inc.,
1973, p. 443-451.

Standardlization . of parts and components for new design
purpases is one of the most practical approaches for satisfying
current pressures for reduced cost ot- procurement, increased
reliability, and veduced logistics and warehousing problems. Optimal
selection of parts and components for new designs now requires a
comprehensive but systesnatic approach such as a large computer
makes possible. A computerized approach suitable for a medium-
sized company is discussed, including the establishment of selection
criteria, preparation of raw data, processing, and final parts selec-
tions. Relative costs, availability information, performance teedback,
handling of nenstandard parts, and updating of selections are also
covered. A sample of a computerized data search tab run is included
and described. {Author)

AT73-35303 Techniques for digital-microwave hybrid real-
time radar simulation. G. E. Richmond, D. L. Lange, and B. C.
Pierstorff {Calspan Corp., Buffalo, N.Y.). in: Institute of Electrical
and Electronics Engineers, international Convention and Exposition,
New York, N.Y., March 26.30, 1973, Technical Papers.

Mew Yark, Institute of Electrical and Electronics
Engineers, Inc, 1973, p. 18/3-1 to 18/39. Contracts No.
F33615-70-C-1600; No. F33615-70-C-1373; No. F33615-68-C-1319..
’ An attempt is made to examing some specialized problems in
high speed, real-time hybrid physical simulation in terms of the
techniques involved in partitioning the problem to obtain real-time



A73-35309

operation with large scale problems and the various possibilities of
hardware and software implementation which bear on the realization
of a successful simulation. The problem treated is the development
of a methodology for examining the high degree of interactions
which oceur when a network of aiv deferse ratiars coordinated by a
command-and-control system are penetrated by a significant number
of aircraft, al attempting to jam or deceive the combined radar
command-and-control system in order to deny it information or to
confuse its operators, F.R.L.

A73-35300 B-1 aircraft electrical multiplex system. J. |,
Ohlhaber {Harris-Intertype Corp., Melbourne, Fla.). In: Institute of
Electrical and Electronics Engineers, International Convention and
Exposition, New York, N.Y., March 26-30, 1973, Technical Papers.
New York, Institute of Electrical and Electronics
Engineers, lnc., 1973, p. 10/3-1 to 10/3-8. USAF supported research.
The B-1 multiplex system performs three separate and generally
independent system functions. The avionics multiplex (AMUX) is
generally vsed to extend the avionics processor’s input and output
capability, and to provide a standard interface far the avionics
equipment. The central integrated test system {CITS) is the smallest
of these systems from a multiplexing standpoint with anly approxi-
mately 1000 inputs, However, the primary role of CITS is processing
these data along with the EMUX and AMUX data to determine
aircraft status. The electrical multiplex (EMUX} functions out-
number those of both the AMUX and CITS. Qnly systemn elements
associated with the EMUX and AMUX are mission critical and,
therefore, are redundant and nuclear hardened, but the three systems
alh use the same standardized data and transmission word formats.
F.R.L.

AT73-35329 High frequency vibration of aircraft structures.
B. L. Clarkson and [, J. Mead {Southampton, University, South-
ampton, England). Journal of Sound and Vibration, vol. 28, June B,
1973, p. 487-504. 63 refs.

Review of the development of research on high-frequency
vibration of aircraft structures over the past twenty years, with
emphasis on both fundamental and applied aspects. Topics discussed
include the vibration of stiffened skin panels, the vibration of curved
panels, the vibration of skin-rib structures, the damping of structures,
wave prapagation in periodic structwres {including infinite one-
dimensional structures, finite structures, and two- and three-
dimensional structures], vibration design data, the dynamic proper-
ties of carbon-fiberreinforced plastics, and acousticaily induced
fatigue erack propagation in centrally cracked panels with uniaxial
and biaxial icading and in edge cracked panels. AB.K.

A73-35331 Fundamentals of serodynamic sound theory
and flow duct acoustics. P. E. Doak (Southampton, University,
Southampton, England). Joumal of Sound and Vibration, vol. 28,
June 8, 1973, p. 627-561, 53 refs.

Some fundamental aspects of the theory of internally generated
sound {or ‘sound generated aerodynamically’) are reviewed and
discussed. Particular stress is laid on the functional relationships
between the radiated sound field and the eglivatent source distribu-
tion of Lighthill’s “acoustic analogy”’ model, as exposed by multipole
analysis. Recent thecretical and experimental progress in both
turbulent mixing region noise and flow duct acoustics is cited, and
discussed in the context of its fundamental tmplications for the
future development of ‘aerodynamic noise’ theary. {Author)

AT7335332 Jet noise. M. J. Fisher, P, A. Lush, and M, H.
Bourhe (Southampton, University, Southampton, England). Journai
of Sound and Vibration, vol. 28, June 8, 1973, p. 563-585. 15 refs.
Research supported by the Rolls-Royce, Ltd., National Gas Turbine
Establishment, and Science Research Council.
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Review of the results obtained in three major categories of jet
noise studlies - namely, studies of pure jet mixing noise, shock-assog.
ated noise studies, and ¢xcess or tailpipe noise studies. Jet noise
mixing data obtained in an anechoic environmant are presented for
cold subsonic jets, showing that the Lighthil) concept of a convected
source rmodel for jet noise offers a valid prediction or scaling law
methed only under certain conditions. In addition, the results of
studies of the effects of temperature on jet mixing noise arg also
presented, In connection with shock-associated noise, findings
regarding the dependence of cverall levels and the spectral charac-
teristics of this noise are evaluated. As for the excess noise source, it
is sugpgested that the actual mixing noise is increased not anly by this
source but also by the disturbances ariginating from the separated
flow region. AB.K,

A73-35333 Rotating blades and aerodynamic sound. G, L
Morfey (Southampton, University, Southarpton, England}. Journat
of Sound and Vibration, vol. 28, June 8, 1973, p. 587-617. 180 refs.

The history of research on rotating blade noise is reviewed, from
early studies of propeller radiation to current work on aircraft-engine
fans. The survey is selective, with emphasis on fundamental aspects
of aerodynamic sound generation by blades. The topics covered
include the following: early research on praopeller noise, unsteady
airfoil theory, acoustic radiation and cut-off, aerodynamic sound
generation, seattering by airfoils at arbitrary chord/wavelength ratios,
boundary layer and vortex shedding noise fram airfaits, broadband
noise due to incident turbulence, high-order rotational noise from
isolated rotors, rotor/tipvortex interaction, interaction between
moving blade rows, sound transmission through blade rows, the
instantaneous  Kutta condition, SUPeTSONIC rotor noise, in-duct
measurermnent techniques, and centrifugal flow machines. {Author}

A73-35334 Tast facilities, techniques and instrumentation,
R. G. White, M. J. Fisher, and J. F. W. Berry (Southampton,
University, Southampton, England). Journal of Sound and Vibration,
vol. 28, June B, 1973, p. 619-630. 26 refs.

Description of same specialized test facilities for acoustic and
vibration testing, and review of some recent advances in experimentat
test techniques. The facilities described include a subsonic boundary
layer wind tunnel, acoustic fatigue ducts, and facitities for measuring
the behavior and performance of acoustic duct lining materials. Also
described are two adjoining reverberation rooms, which can be linked
thraugh a common opening to form a transmission suite, an anechoic
chamber capable of providing measurements of pure jet noise down
to velocities as low as 300 ft/sec, a fan noise laboratory, and rotar
naise rigs. The experimental technigues reviewed include optical
technigues for flow studies, in particular, the use of crossed-beam
schlieren systems, and a transient technigue for structural testing.

AB.K.

A73-35421 Reflection coefficients for wires and cables at
10.6 microns, C. L. Hayes and R. A. Brandewie (Rockwel!
International Corp.; Anaheim, Calif.}. Applied Qptics, vol. 12, July
1973, p. 1664-1568. Army-supported research.

Measurements are given of the reflectivity coefficient for a
variety of wires and cables at 10.6 microns. The results are presented
as a function of wire incidence angle for two polarizations, paralle!
and perpendicular to the samples. The normal incidence reflectivity
is very high, ranging from 610% for aluminum wire down to 16.8%
tor hemp rope in parallel polarization. The perpendicular polariza-
tion results are lower by a factor that varied from 6.9 to 2,04,
Depolarization by the wires was also determined. The depolarization
ratia was found 1o vary between 17.7% and 1%, being larger for the
maore irregular samples. The results indicate that a wire avoidance
system could be developed for airplanes or helicopters using scanning
10.6-micron laser and coherent raceiver. {Author)

A73-3b442 ¥ Trends in flight-test strain-gage instrumenta-
tion. R. W. Troke (Lockheed-California Co., Burbank, Calif.).



Society for Experimental Stress Analysis, .S‘pn'rig Meeting, Los
Angeles, Calif., May 13-18, 1973, Paper. 13 p.

Airborne strain-gage systems are examined from the standpoint
of optimum application to meet madern-day measurement require-
ments. Alternatives open to the instrumentation engineer and
comparative a_dvantages found from actual expegrieni:e are presented.
These are discussed for the primary areas in which strain-gage
instrumentation can be improved: ‘installation, calibraficin, dafa
recording, and dava reduction. The increased use of computers and
computer technology is discussed, and the effect of this increased use

of computers upon instrumentation is examined. Emerging tech-

nigques and present-day instrumentation trends are presented. .
(Author)

A73-35443 # Test on fusalage models at reduced sizes. R.
Verny {Avions Marcel Dassault, Vaucresson, Hauts-de-Seine; Breguet
Aviation, Vélizy-Villacoubtay, Yvelines, France). Society for Experi-
fnentan' Stress Analysis, Spring Meeting, Los Angeles, Calif., May
13-18, 1973, Paper. 55 p.

Summary of the procedures employed and results obtained in
stress analyses of aircraft structurés with the aid of reduced-scale
photoelastic resin models. Emphasis is ptaced on tests carried out to
provide experimental stress distributions for window frames,
emergency exit frames, and fuselage center sections at the wing/
fuselage attachment of the short-haul Mercure aircraft prototype.
Various tests demonstrated the reliability of results obtained by
studying photoelastic models of the aircraft structure. Savings in
time and costs are evaluated, TM,

AT3-35444 % Strain gage installation on the YF-12 airctaft.
E. J. Wilson (NASA, Flight Research Center, Edwards, Catif.).,
Society for Experimental Stress Analysis, Spring Meeting, Los
Angeles, Calif., May 13-18, 1973, Paper. 16 p. B refs.

A flightloads measurement program on the YF-12: aircraft
required the mounting of 101 strain-gauge bridges in the fuselage,
fuel tanks, control surfaces, and three stations on the left wing. The
sensors were to be installed primarily on titanium and were required
to operate between 70 and +600 F. Strain gauges with modified
Karma filaments and backings of glass-fiber reinforced epoxy resin
matrices were selected and were installed with an epoxy adhesive,
Attention is given to the calibration, mounting, and performance of
the sensors in flight-1oad measurements, T.M,

A73-35468 * Effect of premixing on nitri¢ oxide formation.
D. N. Anderson (NASA, Lewis Research Center, Cleveland, Ohio).
American Institute of Chemical Engineers, National Meeting, 75th,
Detrait, Mich., June 3-8, 1973, Paper. 14 p. 7 refs.

Emissions from a simple 10-cm diameter tube combustor
burning a premixed, gaseous. propane/air mixture were measuared.
Inlet conditions included a ternperature of 590 K, pressure of 5.5

atm, and reference velocity of 23 m/sec for a range of equivalence

ratios from the lean limit to slightly richer than stoichiometric, A
nitric oxide emission index of 1 g NO2/kg fuel was measurgd for an
equivalence ratio of 0.57., ’ {Author]

A73-35469* # The use of hydrogen for aircraft propulsion in
view of the fuel crisis, 5. Weiss INASA, Lewis Research Center,
Aerospace Safety Research and Data Institute, Cleveland, Ohio).
NASA Research and Technology Advisory Commitiee on Aero-
nautical Operating Systems, Meeting, Ames Rescarch Center, Moffett
Figid, Calif., Mar. 7, 8, 1973, Paper. 37p. 73refs. ' .
In view of projected decreases in available petroleum fuels,
interest ‘has been generated in exploiting the potential of liguid
hydrogen {LH2) as an aircraft fuel. Cost studies of LH2 production
show it to be more expensive than presently used fuels. Regardless of
cost considerations, LH2 is viewed as an attractive aircraft fuel
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because of the potential performance benefits it offers. Aucompan\f-
ing these benefits, however, are many new problems associated with
aircraft design and aperations; for example, problems related to fuel
systern” design and the handling of LH2 ‘during ground servicing.
Some of the factors influencing LH?2 fuel tank design, pumping, heat
exchange, and flow regulation are discussed. ~ < [Author)

AT3-35477 # Aerosat and Marsat, satellites for mobile ser-
vices (Asrosat und Marsat, Satelliten fir mobile Dienste). H. C.
Freiesieben and H. J. Wollak (Standard Elektrik Lorenz AG,
Stuttgart, West - Germanyl}. Deutsche Geselischaft fir Luft- und
Raumfaprt, Symposium idber Nachrichtensateliiten, Stuttgart, West
Germany, May 16, 17, 1973, Paper. 10 p.In German.

Solely satellites in stationary orbits have been considered far
zerpnautical and maritime satellite applications. Aeronautical appli-
cations are maindy concerned with a surveillance of the transatlantic
air traffic as a basis for a reduction of the distance to be kept for
reassons of safety between two aircraft. Aspects of communications
are prinéipa]!v important in the case of ships crossing the ocean
because of the much longer times invoived. The frequency range
from 4 to 6 GHz has been considered for the transmission of
messages between ground stations and satellites. G.R.

AT3-36583 # Pracessing of aircraft data. A. Rodi, D. Frey,
and L. A. Sherretz {National Center for Atmospheric Research,
Boulder, Calo.}. Atmospheric Technology, Mar. 1873, p. 71-74.
Qescription. of functions performed by the NCAR Aircraft
Recarding tnstrumentation System {ARIS} ground statien in playing
back, decoding, and reformatting recorded airborne measurements of
atmospheric parameters  for furthes processing by high-speed
computers. The digitized airbome data which are serially recorded in
bi-phase-mark format on individual tracks of half-inch magnetic tape
are converted ta the standard, industry-wide, saven-track gapped tape
in NRZI format. The computer-compatible tapes are then processed
by a computing facility using 2 flexible program designed to handle
the peculiar input and output requirements of ARIS. The computer
programming steps are functionally described, and examples of final
output display options are illustrated. . T.M.

A73-35625 § - Aircraft turbine engine exhaust emissions
under simuiated high altitude, supersonic free-stream flight condi-
tions. R. C.. German, C. E. Robinson, M. D. High, and R. F. Lauer
{AROQ, Inc., Propulsion Wind Tunnel Facility, Arnold Air Force
Station, Tenn.). American Institute of Aeronautics and Astronautics
and American Meteorological Society, International Conference on
the Environmental [mpact of Aerospace Operations in the High
Atmosphere, Denver, Colo., June 11-13, 1973, AIAA Paper 73-507.
10.p. 9 refs, Members, $1.50; nonmembers, $2.00. K

_ The exhaust emissions were measured in.the exhaust plume of.a
J85-GE-5 turbojet engine as part of an investigation to determine thé
impact on the climate of flying a fleet of supersonic aircraft in the
stratosphere. Measurements were made at three axial stations (0.22,
9.3, and 19.9 nozzle diameters) downstream of the nazzle exit for
both military and partial -afterburning power at Mach numbers and
simulated altitudes of Mach 1.6/565,000-ft and Mach 2.0/65,000 ft. A
continuous sampling-technique was used to measure carbon dioxide,
carbon monoxide, total unburned hydrocarbens, oxides of nitrogen,
and particulates. The results represent -the only available full-scale
turbajet engine -emission data to date which have been obtained at
simulated high altitude with a supersonic external stream. (Author}

.

A7335665 #  The possible future of air transport and the
asirports (Futura posible del transporte aérao y de los asropuertos).
V. Cudos Samblancat. /ngenieria Aerondutica y Astrongutica, vol.
25, Jan,-Feb. 1973, p. 7-21. In Spanish.



AT73-35666

It is pointed out that wwthin a period of less than ten years
commercial aviation generally undergoes significant changss, A
considerable extension and modernization of air cargo service is
predicted in addition to the continuing growth in air passenger
service. Whether these predictions will come trug in the case of
medium-range air transportation will depend to a large degree an
developments affecting the competitive position between aircraft and
surface transportation. Problems which have to be solved in
connection with the growing air traffic include access difficulties,
noise problems, traffic congestions, harmful effects of air tratfic on
the envirgnment, delays, and financial problems. The changes
praduced in air traffic patterns by supersonic aireraft, VTOL, and
STOL are also examined, New developments in airport design are
considered, giving particular attention to Spanish airports, G.R.

AT3-35666 # The C-401, a STOL transport for many appli-
cations {El C-401, un transporte STOL de usos multiples). J. L.
Lopez Ruiz and J. A. Martinez Cabeza (Construcciones Aeroniutica,
S.A., Madrid, Spain). Ingenieria Aerondutica v Astrondutica, vol. 25,
Mar.-Apr. 1973, p. 24-32. In Spanish.

The first prototype of the C-212 made its first flight on March
26, 1971. The air¢raft can carry a maximum carga of 2000 kg,
Because of the excellent gualities of the aircraft, it was decided to
develop a bigger STOL for the Spanish armed forces on the basis of
the experience obtained with the C-212. The new aircraft, the C-401,
ts to be designed as a military transport with the capability to carry a
cargo of 5500 kg, At the end of a flight covering its intended range
of 2500 km, the aireraft is to retain a fuel reserve for a distance of
500 km. The principal design data of the aircraft are discussed
together with the performance characteristics, similar projects in
ather countries, and details of the development program. A number
of graphs and design sketches is provided in order to illustrate
versions of the aircraft for different applications, G.R.

A73-35697 Dependence of sidelobe level on random phass
error in a linear array antenna. B. Kulke (U.S. Department of
Transportation, Transportation Systems Center, Cambridge, Mass.).
IEEE Transactions on Antennas and Propagation, vol. AP-21, July
1973, p. 569-571. 5 refs.

The observed sidelobe level of a linear array antenna is predicted
approximately by assuming a computationally simple, uniform
distribution of phase error, and the effect of this phase error is
shown to mask the effect of an occasionat isolated element failure.
The assumed level of phase error was deduced from phase measure-
ments in the feed network., {Author)

AT73-35700 Ground and flight test results for standard
VOR and double parasitic loop counterpoise antennas. 0. L.
Sengupta and J. E. Ferris {Michigan, University, Ann Arbor, Mich.].
IEEE Transactions on Antennas and Propagation, vol. AP-21, July
1973, p. 576-579. 8 refs, US. Department of Transportation
Contract No. FAGOWA-2085. FAA Project 330-001-03N,

Results of ground and flight tests carried out at 109 MHz to
study the vertical plane radiation patterns of standard VOR and
double parasitic loop counterpoise antennas above ground are
discussed. The ground tests consist of the measurement of the fields
produced in the quasi-radiation zone of the test antenna, The flight
tests consist in measuring the far field with the help of an aireraft
flying at a constant altitude along chasen radial paths to and fram
the test antenna. The reduced test results are compared with
avaitable theoretical values. (Author}

A7336762* ¥ An inexpensive technique for the fabrication
of two-dimensional wind tunnel models, D. J. Collins {California
Institute of Technology, Jet Praputsion Laboratory, Physics Section,
Pasadena, Calit.). Review of Scientific instruments, vol. 44, July
1973, p. 855, 856. Contract No, NAS7-100.
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Description of a new and inexpensive method for fabricating
thin, two-dimensional, spanwise-uniform airfoil models with a high
density of instrumentation for aerodynamic testing at transonic
speeds. The models are produced by casting an epoxy fairing, which
provides the desirad aerodynamic properties, around a central spar
an which al instrumentation has been mounted. T.M.

AT3.35807 4 Certification program for the DC-10 slide/raft.
W. H. Shook (Douglas Aircraft Co., Long Beach, Calif.). SAFE
Engineering. vol. 3, 1st Quarter, 1973, p. 6.8,

A73-35808 ¥ A new approach to aircraft exterior lighting. J.
K. Crosley (U8, Army, Aeromedical Research Laboratory, Fort
Rucker, Ala.}. SAFE Engineering. vol. 3, 15t Quarter, 1973, p. 14-16,

Discussion of ways and means of improving aircraft {primarity
helicopter) conspicuity in daytime, particularly in CAVU weather,
Providing ample visual anticollision warning during daytime opera-
tions is shown to be achievable with the aid of exterior fighting
mounted on the aircraft, and/or conspicuous paint or tape schemes
applied to the exterior of the aircraft. Recent studies and develop-
ments concerning aircraft conspicuity are reviewed. M.V_E,

A73-35826 A simulation study for the design of an air
terminal building. S. Eilon and 5. Mathewson {| mperial Cotlege of
Science and Technology, Laondon, England). /EEE Transactions on
Systems, Man, and Cybernetics, vol. SMC-3, July 1973, p. 308-317.
18 refs.

The use of simulation in the design of an airport passenger
terminal building is considered. Results from a typical study are
shown and discussed. The contlusion is drawn that whereas a
conventionel simulation approach offers many advantages in
describing reality, the cost and complexity of analysis make it an
impractical operative tool. Instead, a simpler method is suggested
which may be used in conjunction with simulation ar in its own
right. The implications of this method are discussed in regard to (1)
design and evaluation of a model; {2) reductian of variance and
improved efficiency in use of simulation; and {2} integrated real-time
management/computer contral, {Authaor)

A73-35841 Emerging aerospace materials and fabrication
techniques. A. Olevitch (USAF, Materials Laboratory, Wright-
Patterson AFB, Qhio). SAMPE Quarterfy, vol. 4, July 1973, p.
24.-36.

Serialized compilatian of some of the findings and information
generated by the materials and manufacturing technology research
and development program of the Air Force Materials Laboratory,
Manufacturing processes, limitations, applications, availability, and
saurces for additional information are outlined for a number of
metal and nonmetal materials, products, and treatments. The lattec
include electro-slag remelting, hydraulic tube joining, samarium-
cobalt magnets, gallium arsenide, and solig fubricating compacts.

M.V.E.

A73-35851 Hydraulic controls for V/STOL airceaft. K. F.
Becker and L. H. Mathis (Sperry Rand Corp., Vickers Div., Troy,
Mich.}. Sperry Technology, val. 1, no. 3, 1973, p. 11-18.

Two decades of work on vertical and short take-off and landing
(V/STQL) concepts have produced an extensive body of technology
now being directed toward short-haul transportation problems. Much
interest today centers on turbofan powered transports using various
jet-flap configurations to provide STOL performance, In particular,
attention js focused on two promising jet-flap concepts: the blown
flap (intermal and external} and the augmentor wing. Further study is
required to determine which of these propulsive lift systems will be



the best. The questian will be resolved in part by experimentat STOL
transport aircraft programs now in process by NASA and others.
{Author)

A73-35852
Halt (Sperry Rand Corp., Sperry Flight Systems Div., Phoenix,
Ariz.). Sperry Technology, voi. 1,n0. 3, 1973, p. 17-21.

The stop-gap approach to traffic density near airports has simply
provided more of the same thing that has been around for years -
surveillance radar, legions of air traffic controllers, an aircraft quota
system, and thousands of hours of holding time. Without guestion

- the scope of the problem is vast, encompassing enroute operations as
well as the facilities and airpace near airports. But the problems
related to airport congestion are more serious. The task of smoothly
conwerting from a random to orderly flow of aircraft at runway
approach is made even more complex by the speed variations {up ta
ane hundred knots} with which different kinds of aircraft approach
the runway, the varying capabilities of airborne equipment, and the
interference of departing aireraft. An important answer 1o these

problems may be the application of metering (time navigation} and

spacing {vertical navigation) -techniques, currently under FAA-
sponsored development. {Author}

A73-35863 * Mavigation, guidance, and control systams for
V/STOL aircraft. 5. 5. Dsder, W, E. Rouse (Sperry Rand -Corp.,
Sperry Flight Systems Div., Phoenix, Ariz.), and L. 5. Young (NASA,
Ames Research Center, Moffett Field, Calif.). Sperry Technology.
vol. 1, no. 3, 1973, p. 34-41_ Contract No. NAS2-6567.

The development of digital autopilots and integrated avionics
systems, applicable to many classes of vehicles and missions, was
undertaken by Sperry Flight Systems in the mid-sixties. The first
application of the system was planned for automatic flight control in
the 1).S. supersonic transport; the termination of that program,
however, thwarted any flight experience. The second application,
which has additional navigation and energy management functions, is
an airborne simulator of the space shuttle vehicle. The latter system
underwent a series of successful flight. tests in a CV-99Q aircraft
under contract with NASA. The third application, which has new
electronic displays, air data computation, and time-constrained
guidance {i.e., specified position and altitude at a specified time), is
in the DOT/NASA STOLAND test program. The STOLAND system
is described specifically in this paper. ‘{Authaor)

A73-35854 Tha aerodynamics of high speed ground trans-
portation. A. G. Hammitt North Holiywood, Calif, Western
Periodicals Co., 1973. 448 p. 37 refs. $28.50.

Aerodynamic forces are considered together with aerodynamic
vehicle interactions, aspects of vehicle propulsion, air cushion
aerodynamics, effects of forward speed on air cushion aerodynamics,
and questions of the stability of an air cushion vehicle. Other
subjects examined include blowers, ducts, vehicles in wnnels and
tubes, flow about a vehicle in 8 tube, flow caused by vehicles in
tubes, numerical solutions to tube-vehicle aerodynamic problems,
tube vehicle aerodynamic testing, and- selected problems of the
opened-end tunnel. Aspects of subway ventilation and environment
are also discussed, giving attention to station envirenment and
ventilation abong with the evacuated tube environment. G.R.

A73-35870 # The Tu-124 aircraft: 1ts design and operation
{Samolet Tu-134: Konstruktsiia i ekspluatatsiia). V. A. Borodenko
and L. V. Kolomiets. Moscow, |zdatel’stvo Transport, 1972, 367 p.
I Russian. - :

A detailed description of a Soviet two-engine turboprop jet
airliner carrying a commoercial payload up to 7700 kgf over 1970 km
range, or 4000 kgf over 3380 to 3570 km, at a cruising speed from
770 to B70 km/he. The airframe sections, landing gear, control
systems, hydraulic equipment, power piant, fueling system, engine

startup operation, high altitude systems, fire-fighting and anti-icing -

equipment, and passenger cabin of the airliner are covered. A brief
description of the Tu-134 aircraft is also given. The preflight
inspection procedure of the Tu-134 is appended. V.Z

Metering and spacing. K. P. Manning and C. '
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A73.35912 # Development of methods of forecasting
meteorological conditions for aviation {Razvitie metodiki pregnozov
meteoralogicheskikh uslovii dlia aviasii). N. V. Petrenko (Glavnoe
Upravlenie Gidrometeorologicheskoi Sluzhby 5S8R, Gidrometeo-
rologicheskii Nauchno-lssledovatel'skii Tsentr, Moscow, USSR}, In:
All-Union Meteorological Conferance, Sth, Leningrad, USSR, June
21-25, 1871, Transactions. Volume 2. Leningrad,
Gidrometeoizdat, 1972, p. 148-160. 61 refs. In Russian.

Methods developed in the USSR for forecasting the principal
meteorological elements at airports and along airways are reviewed.
The parameters which influence the forecasting of the lower cloud
boundary are examined, and methods of forecasting over periods
from 3 to 12 hours and from 1 to 3 hours on the basis of data
concerning the synoptic and thermodynamic conditions of the
tormation and evolution of low cloudiness and the determination of
its statistical characteristics are described. V.P.

A73-36063 A contribution to the further development of
pulse jot engines (Ein Beitrag zur Waiterantwicklung von Pulsations-
trisbwerken). G. Heise [Dornier AG, Langenargen, West Germany).
Zeitschrift fir Flugwissenschaften, vol. 21, June 1973, p. 189-195.
13 refs. In German. Research supporied by the Bundesministerium
der Verteidigung. \

Comparison of the characteristics of pulse jet engines and
turbojet engines, and description of simulation studies carried out
with an experimental pulse jet engine. i1 is shown that pulse jet
engines in the thrust category below 500 daMN have a number of
advantages over turbojet engines, but, due to the interaction between
the unsteady gas motion and the combustion process, the speeds
attainable with these engines do not exceed 500 km/hr. Results of
studies of an experimental pulse jet engine in a simutated flight Mach
number range from 0 to 1.5 are presented which show that the
above-mentioned speed limit in the case of pulse jat engines can be
significantly exceeded. ABK.

A73-36066 Alterstion of a static vibration result by
rigidizing some degrees of freedom (Anderung eines Standschwin-
gungsresultats  beim  Erstarrenlassen einiger Freiheitsgrade). K.
Mitteilung (Saab-Scenia AB, Linkoping, Sweden). Zeitschrift fir
Flugwissenschaften, vol. 2, June 1973, p. 213-216. § refs. In
German. )

Description of a procedurs by means of which it is possible to
calculate from measured static vibration modes of an aireraft new
eiganmades in which prescribed parts are rigidly connected to the
main structure. in the first stage of this procedurs, the static
vibration results are altered by a calculation in such a way that the
above-mentioned parts appear rigidly connected to the main struc-
ture. In the secand stage, these parts are each attributed their own
degrees of freedom. This procedure is shown to be useful in flutter
calculations when it is necessary 1o.vary control stiffnesses or to take
into account powered contrals and automatic flight contral.  A.B.K.

L .

AT3I-36067 # DHC-7 - The first good neighbour transport
airctaft. A. F. Toplis {de Havilland Aircratt. Company of Canada,
Ltd., Downsview, Ontario, Canada). Aircraft Engineering, vol: 45,
June 1973, p. 410, 12, 13. 7 refs.

The DHC-7 wilt be the first aireraft which will not intrude on
the everyday existence of communities, and will require airports of
only tens of acres in size. The DHC-7 isa high wing, four-engined
turboprop aircraft with a'48 seat capacity. The special qualities that
make it environmentally acceptable are its quietness, cleanlinass, and
STOL capability. Experience has shown the benefits of increased
glide path angle in reducing the dispersion of the touchdown point.
Beta control, a means of controlling the propeller blade angle



A73-36069

directly from the power lever while the propeller rpm is maiptained
at high angle, is a rapid and effective means of changing gradient.
Lateral conwrol and ground deceleration systems are discussed, and
the landing gear, brakes, fuselage, wing, empennage, and powerplant
are described. F.R.L.

A73-36069 # Mathematical method for calculating the
optical characteristics of cone-shaped cockpit windscreens. H. Kohler
{Vereinigte Flugtechnische Werke-Fokker GmbH, Bremen, West
Germany). Aircraft Engineering, vol. 45, June 1973, p. 18-21.

When designing the windscreen geometry of the VFW 614,
special importance was attached to the analytical determination of
light deflection by cone-shaped windscieens. in order to define the
permissible amount of deflection for the pilot, it was necessary to
establish which deflections oceur with any given geometry. Further-
more, comparison enables the theoretical calculation to be checked
against the optical quality of the manufactured windscreen and
determine which deflections are caused by the curvature and which
by the production process. A method of calculating light deflection
is developed which, when applied to windscreens which comprise
segments ot stant circular cones, can determine the inner and outer
contours. The result gives the light deflection for the entire
wandscreen area. The cone geornetry parameters can be varied in such
a way that a windscreen of optimum optical quality is obtained so
that the light deflections are defined within a given range of values.

F.R.L,

A73-36071 ¥ Differential temperature measurements in
engine fluids. L. H. Eccles and W. F. Rubart (Boeing Co., Seattle,
Wash.}. Aircraft Engineering, vol. 45, June 1973, p. 27, 29,

A method of measuring temperature differentials as low as 2.5 C
with an electronic circuit utilizing platinum prabes is described. Two
platinum etement probes are connected in series and driven by a
constant current generator. An electranic circuit holds the midpoint
of the prohes at virtual ground, minimizing common mode voltages
acvoss the probes. A differential amplifier provides an output
proportional to the differential temperature, The mismatching and
nonlingarity of the platinum sensors is compensated. Voltage sensed
across one piobe provides an outlet proportional to the temperature
of the medium. FR.L.

A73-36075 ¥ Satellite systems for civilian vehicle traffic
control. B. P. Miller {(RCA, Astro-Electronics Div., Princeton, N.JJ.
AlAA, ASME, and SAE, Joint Space Mission Planning and Execution
Meeting, Denver, Colo., Jufy 10-12, 1973, AlAA Paper 73-583. 6 p.
& refs. Merbers, $1.50; nonmembers, $2.00.

During the next decade, sateflite systems will be developed to
provide traffic controd services for nonmilitary users. These systems
will eventually provide communications, navigation, and surveillance
services for civilian aircraft and ships, and could be extended to
certain land vehicles. The common characteristic of these systemns
will be the use of a synchronous satellite to transfer data between
moving vehicles and fixed locations, An analysis of user requirements
and the growth capabilities of existing systems leads 1o the
conclusion that synchranous satetlites will play a dominant role in
the future of traffie control of ships and over-the-gcean aircraft.

{Author)

A73-36158 Computation of three dimensional flows sbout
aircraft configurations. F. Marconi and M, Salas {Grumman Aero-
space Cotp., Bethpage, N.Y.). Computers and Fluids, vol. 1, June
1973, p. 185195. 13 refs. Navy-supported research. NR Project
61-191.

The object of this paper is to deseribe an accurate and efficient
numerical procedure to compute the supersonic inviscid flow field
about complicated three-dimensional aircraft configurations and to
dermenstrate how the technique works in 3 practical case. A two level
second order marching scheme is used to imtegrate Euler's equations
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in regions wherg the How is continuous. Shocks are, however, treated
explicitly as discontinuities satisfying the Rankine-Hugoniot equa-
tions. Use is made of conformal mappings in order to provide proper
resolution in critical areas. Results are presented for several three-
dimensional flow field computations including a complete aircraft
and the resulis are compared with experiments. {Author)

A73-36765 # Influences of international operations on
aircraft-transport  design /Second William Littlewood Memoriat
Lectura/. J. G. Borger (Pan American World Airways, Inc., New
York, N.Y.}, Astronautics and Aeronautics, vol. 11, July 1973, p.
24.34.

The extensive use of a medium of transportation underscores its
operational sensitivities. Some of these are discussed in international
terms, i.e., routes, power-plants, fuels, safety, noise, navigation and
communications, crews, government influences, economics, and
payload accomodations. ‘International’ is defined in geographic
rather than political terms. The international operator may gain some
economic advantage if he can exert the full utilization potential of
his longer flights, Full wtilization usually argues high density seating,
The airline’s customers, passengers or shippers, may be the ultimate
judges of the true quality of a transport airplane. Some comments
are made on future developments, F.RL,

A73-36166 # The next careful steps in commercial aireraft
structures. P. L. Sandoz (Boeing Co., Seattle, Wash.). Astronautics
and Aeronautics, vol. 11, July 1973, p. 38-47.

In forecasting the structural design of future transports it is
necessary to obtain the maximum benefit from new materials and
fabrication processes, yet preserve the durability and fail-safe
characteristics of contemporary transports. The value of durability
shows up in low maintenance costs and airplane availability for high
duty utilization rates. Service experience has demonstrated the
soundness of current industry fail-safe practice. The 747 program,
which illustrates an interpretation of this general requirement, is
described. Bonded wing structure would pare 800 Ib from the weight
of an airplane. Advanced composites offer another opportunity for
significantly improving the structural efficiency of commercial
aircraft. Use of titanium is discussed. FR.L

A73-36167 # Tomorrow's structural engineering. D. S.
Warren (Douglas Aircraft Co., Long Beach, Calif.). Astronautics and
Aeronautics, vel 11, July 1973, p. 48-55. 13 refs.

Evary area of structural technology can expect significant
developments in the next decade, A sUpersonic transport and aircraft
incorporating innovations such as high-lift devices and a supercritical
wing witl make new demands on structural design. In addition,
designers will want to develop greater capabilities to take advantage
of new resources, particularly continued rapid evolution in com-
puters and operating systems. The anticipated technaology escalation
in five major fields of structural engineering are summarized. These
are automation by computer, matrix structural technology, aero-
elasticity methods that include quasi-static loads, integrated design/
analysis systems, and direct structural synthesis. F.R.L

A73-36168 * # Developing structures technology for the day
sfter tomorrow. G. W. Brooks (NASA, Langley Research Center,
Loads, Structures and Materials Div., Hampton, Va.). Astronautics
and Aeronatitics, vol. 11, July 1973, p. 56-66. 11 refs.

To prepare for new demands on aireraft structures, NASA has
established a number of goals. These include automatic analysis and
design, building confidence in advanced compasites, improving the
technology base for future supersonic and hypersonic vehicles,
validating concepts for active controls, developing methods for
predicting aircraft loads and seroelasticity, and generating design
mathods for assuring structural integrity. Progress made in achieving
these goals is discussed in detail, F.R.L.



A73-36169 # .Understanding the USAF structural integrity
program. G. P. Haviland and C. Tiffany {USAF, Aeronautical
Systems Div., Wright-Patterson AFB, Ohio). Astronautics and Aero-
nautics, vol. 11, July 1973, p. 67-70.

The structural requirements of the USAF as defined by’
MIL.STD-1520 have taken final form and have four basic require-
ments. These are to produce and evaluate operational data 10
determine the service life of airplane systems, to acquire and evaluate
operational data to maintain a continuous record of in-service
integrity, to provide a -basis for determining togistics and force
planning requirements, and 10 provide a basis for improving

structural ctiteria and methods of designing, eyaluating, and sub-

stantiating future systems. Application of the requirements to
various aircraft is discussed. F.RL.

A73-36190 % 4
shotko, J. H. Goodykoontz, and R. G. Daorsch {NASA, Lewis
Research Center, Jat Acoustics Branch, Cleveland, Ohio). American
Institute of Aeronautics and Astronautics, Fiuid and Plasma Oy-
namics Conference, 6th, Palm Springs, Calif., July 16-18, 1973,
Paper 73-637. 15 p. 9 refs, Members, $1.50; nonmembers, $2.00.
Acoustic measurements for large model engine-over-the-wing
(EOW) research configurations having both conventional and
powered lift applications were taken for flap positions typical of
wakeoH and approach and at locations simulating flyaver and
sidefine. The results indicate that the noise is shielded by the wing
and redirected above it, making the EOW concept a prime contender
for quiet aircraft. The large-scale noise data are in agreement with
eartier small-model resutts. Below the wing, the EQW configuration is
about 10 PNdB guieter than the engine-under-the-wing externally-
blown-flap for powered lift, and up to 10 dB quieter than the nozzle
alane at high frequencies for conventional litt applications. {Author)

A73-36192 #,
transonic compressor noise. M. R. Fink {United Aijrcraft Research
Laboratories, East Hartford, Conn.), American Institute of Aero-
nautics. and -Astronautics, Fluid and Plesma Dynamics Conference,
6th, Palm Springs, Cafif,, July 76-18_ 1973, Paper 73-633. 10 p. 18
efs, Members, $1.50; nonmembers, $2.00.

A73-36207 # A jet-wing liftingsurface theory using ele-
mentary vortex distributions. C. C. Shen, M. L. Lopez, and N. F.
Wasson (Douglas Adrcraft Co., Long Beach, Calif.l. American
Institute of Aeronautics and Astronautics, Fluid and Plasma Dy
marmics Conference, Bth, Palm Springs, Calif., July 16-18. 1973,
Paper 73652, 13 p. 14 refs. Members, $1.50; nonmembers, $2.00.
Research sponsored by the McDonnelt Douglas Independent Re:
search and Development Program; Contract No, NO0OO14-71-C-0250.

A lifting-surface theory for jet wings based on a finite-element
method - the method of elementary vortex distribution or the EVD
method - is presented. The method utilizes a set of independent but
overlapped elementary horseshoe vortex distributions to represent
the wing and jet sheet, and satisfies a set of mixed-type boundary
conditions on both the wing and jet sheet. The method is shown to
be a valuable analytical tool far use in the aerodynamic arjnalvsis and
design of jet wings. M.V.E.

ki

A73-36208 # An evaluation of hypermixing for VSTOL
aircraft augmentors. P. M. B‘Ievilaqua {USAF, Aerospace Research
Laboratories, Wright-Patterson AFB, Ohio). Amen'cian Institute of
Aeronautics and Astronautics, Fluid and Plasma Dynamics Confer-
ence, 6th, Paim Springs, Calif., July 16-18, 1973, Paper 73-654. 8 p.
6 refs. Members, $1.50; nonmembérs, $2.00. ,

_ The additignal thrust required for VSTOL capability may_ be

gbtained by diverting the exhaust of the cruise engine through a’
The hygermixing nozzle has been’

thrust augmenting ejectar.

Engine-over-the-wing noise research. M. Re- |

Calculated leading-edge bluniness effect on’
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developed to increase the rate of entrainment by the primary jet and
thereby reduce the length of the augmentor. Since this is achieved at
some cost in primary thrust efficiency, the conditions under which
there is an overafl improvement in ejector performance have been
investigated. The predictions of a one dimensional analysis are
compared to the results of tests performed with a single shroud and
three interchangeable nozzies. 11 is seen that hypermixing significant-
ly improves ejector performance by making efficient diffusion of the
mixed flow possible. (Authaor)

A73-36209 #

A three-dil:ne'nsional wing/jet interaction anal-
ysis including jet distortion influences. G. A. Shollenberger
(McDonnell Douglas Research Laborataries, St. bLouis, Mol

American Institute of Aeronautics and Astronavtics, Fluid and
Plssma Dynamics Conference, 6th, Paim Springs, Calif., July 1618,
1973, Paper 73-655. 10 p. 19 refs. Members, $1.50; nonmembers,
$2.00. :

The method used in the analysis is similar in seme aspects to the .
two-dimensional investigation of the jet/airfoil interactian conducted
by Shollenberger (1973). The formulation of the wing/jet problem
accounts for the nonlinear etfects of jet deflection and distortion and
for nonuniform jet velacity, Wings and jets are repfaced by
equivalent flow singularities, and appropriate boundary conditions
are applied 10 defermine the singularity strengths and the jet
position. The unknown jet location makes it necessary to employ an
iterative solution technique. G.R.

A73-36210 # A conceptual study of leading-edge-vortex
enhancement by blowing. R. G. Bradley and W. Q. Wray {Genersl
Dynamics Corp., Convair Aerospace Biv., Fort Worth, Tex.).
American Institute of Aeranautics and Astrofautics, Fluid and
Plasma Dynarnics Conference, 6th, Palm Springs, Calif., July 16-18,
1973 Paper 73-656. 9 p. 6 iefs. Mambers, $1.50; nonmembers,
$2.00. - -

A conceptual wind-tunnel-test program has been conducted to
verify that blowing a stream of high-pressure air over a swept-wing
surface in a direction roughly parallel to the leading edge enhances
the vortex system. The blowing is shown to intensify the leading-
edge vartex and thus delay the deleterious effects of vortex
breakdown to higher angle of attack. As a result, the vortex-lift is
significantly increased and, as the blowing rate is increased, appears
to approagh the value predicted by the Polhamus suction-analogy for
thin wings. (Author)

AT336211 # Transonic flow analysis using a streamline
coordinate transformation procedure. J. L. Colehour {Baeing Com-
mercial Airplane Co., Seattle, Wash.). American Institute of Agro-
nautics and Astronautics, Fluid and Plasma Dynamics Canference,
6th, Patm Springs, Calif,, July 16-18, 1973, Paper 73-657. & p. 14
refs. Members, $1.50; nonmembers, $2.00.
A transonic flow analysis procedure is presented that aliows
transonic relaxation techniques to be applied to a wide variety of
two dimensional or axisymmetric geometries. The exact patential
equations for inviscid compressible flow are transformed to a plane,
utilizing incompressible streamlines and potentiat lines as coor-
dinates. This transformation is carried out for gach case by means of
an independent, incompressible, potential flow solution. This proce-
dure has heen applied, with good results, to many two-dimensional
and axisymmetric flows, including lifting airfoils, closed axisym-
metric bodies, and turbine engine inlets. Comparisans with data are
presented. - {Author}

A73-36212 4 Transonic inviscid flows over lifting airfoils
with embedded shock wave using method of integral relations. T. C.
Tai {U.5. Naval Materiat Command, Ship Research and Development
Center, Bethesda, Md.). American Institute of Aeronsutics and
Astronautics, Fluid and Plasma Dynamies Conference, 6th, Palm
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Springs, Calif., July 16-18, 1973, Paper 73658. 11 p. 36 refs.
Members, $1.50; nonmembers, $2.00. Navysupported research.
NAVAIR Task R230,20t,

A73-36213* 4 Experimental and theoretical investigations in
two-dimensional transenic flow, D. J. Caollins {California Institute of
Technology, Jet Propulsion Laboratory, Pasadena, Calif.} and J. A.
Krupp (California, University, | os Angeles, Calif.). American fnsti-
tute of Aeronautics and Astronautics, Fluid and Plssma Dynamics
Conference, &th, Palm Springs, Calif., July 16-18, 1973, Paper
73-659. 16 p. 23 refs. Members, $1.50; nonmembers, $2.00.
Contract No. NAS7-100,

Experimental and theoretical results are presented from a study
of the flow over a family of transonically scaled circular-are bodies
mounted in a solid-wall wind tunnel. Data are presented for
Reynolds numbers between 30,000 and 3.600,000, based on chard,
The high Reynolds number resuits are compared with computations
based on inviscid theory, and are used to investigate transonic
similarity and the behavior of the flow near choking. The results at
low Reynolds number are used to demonstrate the effect of viscosity
on the overall flowfield, and comparisons are made with existing
laminar viscous/invis¢id interaction theory. {Author)

A73-36215 # Turbulent boundary layer flow separation
measurements using holographic interferometry. A. G. Havener and
R. J. Radley, Jr. {USAF, Aerospace Research Laboratories, Wright-
Fatterson AFB, Ohio). American Institute of Aeronautics and
Astronautics, Fluid and Plasma Dynamics Conference, 6th, Palm
Springs, Calif., July 16-18, 1973, Paper 73-664. 1% p. 7 refs,
Members, $1.50; nonmembers, $2.00.

This paper presents unigue experimental data obtained from
optical measurements made of a supersonic, high Reynalds number
wind tunnel test. Holographic interferometry is used to measure
density in and around a recirculation region established when a
turbulent boundary layer is forced to separate from a flat surface,
The case presented guantitatively is separation caused by a com-
pression turn in the flow, for which a velocity distribution is
calculated by combining the density measurements with assumed
total temperature and static pressure variations through the separated
region. Also presented is an array of double puised holographic
interferograms which attempt to define qualitatively the transient
behavior of a separated flow. {Author)

ATI36221 % H A harnel function method for computing
steady and oscillatory supersonic aerodynamics with interference, A.
M. Cunningham, Jr. {Genera! Dynamics Corp., Convair Aerospace
Div,, Fort Worth, Tex.}. American Institute of Aeronautics and
Astronautics, Fluid and Plasma Dynamics Conference, &th, Palm
Springs, Calif., July 16-18, 1973, Paper 73-670. 15 p. 15 refs.

Members, $1.50; nonmembers, $2.00. Contract No. NAS1-1 1565,
The method presented uses a collocation technigue with the
nonplanar kernel function to solve supersonic lifting surface prob-
lems with and without interference. A set of pressure functions are
developed based on conical flow theory solutions which account for
discontinuities in the supersonic pressure distributions. These func-
tions permit faster solution convergence than is possible with
sanventional supersonie pressure functions. An improper integral of
a 3/2 power singularity along the Mach hyperbola of the nonplanar
supersonic kerne! function is described and treated. The method is
compared with other theories and experiment for a variety of cases.
{Author)

A73-36228 The prediction of turbulent heat transfer and
prassura on a swept leading edge near its intersection with a vehicle.
H. W. Coleman and E. C. Lemmon [Sandia Laboratories, Livermore,
Calif.), American Institute of Aeronautics and Astronautics, Fluid
and Pfasma Dynamics Conference, 6th, Palm Springs, Calif., Jufy
16-18, 1973, Paper 73677. 9 p. 12 refs. Members, $1.50; non-
members, $2.00. Contract No. AT{29-1}-789.
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AT3I-36230 ¢ Aircrett wake vortex transport maodel, M. R,
Brashears {Lockheed Missiles and Space Co., Inc., Huntsville, Ala.)
and J. N. Hallock (U.S. Departmeny of Transportation, Trans-
portation Systems Center, Cambridge, Mass.). American Institute of
Aeronautics and Astronautics, Fluid and Plasma Dynamics Con-
ference, 6th, Palm Springs, Cafif, July 16-18, 1973, Paper 73.679,
13 p. 30 refs. Members, $1.50; nonmembers, $2.00. U.S. Department
of Transportation Contracts Mo, FA72WA-2878; No. TSC-593.

A wake vortex transport mode! has been developed which
includes the etfects of wind and wind shear, buoyancy, mutual and
seff-induction, ground plane interaction, viscous decay, and finite
core and Crow instabifity effects. Photographic and ground-wind
vortex tracks obtained from B-747, B-707 and CV-880 aircraft flybys
are compared to predicted vortex tracks computed using meteoroiog.
ical and aircraft data as inputs to the transport model. A paramettic
analysis of the effects of the aircraft, fluid mechanit, and meteorg-
iogical parameters shows the relative magnitude of each transport
mechanism, The study constitutes the first detailed comparison of
voriex transport theory with experimeantal data. {Author)

A73-38231 * # The application of a scanning laser Doppler
velocimeter to traiting vortex definition and alleviation. K_ L. Orioff
and G. R. Grant (NASA, Ames Research Center, Moffett Field,
Calit). American Institute of Aeronautics and Astronautics, Fluid
and Plasma Dynamics Conference, 6th, Paim Sorings, Calif., July
16-18, 1973, Paper 73-680. 10 p. 25 refs, Members, $1.50;
nonmembers, $2.00.

A73-36232 % # Rapid scanning, three-diménsional, hot-wire
anemoimeter surveys for wing tip vortices in the Ames 40- by 80-foot
wind tunnel. V. R. Corsiglia (NASA, Ames Research Center, Moffett
Field, Calif.), R. G. Schwind {NASA, Ames Research Center, Moffett
Field; Nielsen Engineering and Research, Inc., Mountain View,
Calif.), and N. A_ Chigier {Nietsen Engineering and Research, Inc.,
Mountain View, Calif.}. American Institute of Aeronautics and
Astronautics, Fluid and Plasma Dynamics Conference, Sth, Palm
Springs, Cafif., July 16-18, 1973 Paper 732-681. 8 p. 16 refs.
Members, $1.50; nonmembers, $2.00.

A73-36233* # Study of the far wake vortex field generatad
by a rectangular airfoil in a water tank, D, K. Lezius {NASA, Ames
Research Center, Moffett Fiald, Calif.). American Institute of
Aeronautics and Astronautics. Fluid and Plasma Dynamics Con-
ference, 6th, Pafm Springs, Calif., July 16-18, 1973, Paper 73-682.
11 p. 25 refs, Members, $1.50; nonmembers, $2.00.

A73-36234 % # Analytical investigation of compressibility and
three-dimensionality on the unsteady response of an airfoil in a
fluctuating flow field. J. J. Adamczyk (United Aircraft Research
Laboratories, East Hartford, Conn.). American Institute of Aerg-
nautics and Astronautics, Fluid and Plasma Dynamics Conference,
Eth, Palm Springs, Calif., July 16-18, 1973, Paper 73-683. 18 p. 12
refs. Members, $1.50; nonmembers, $2.00, Contract No. NAST-
115567,

A73.36253 * ¥ Laser measurement of high-altitude aircraft
emissions. P, Brockman and R. K. Seals, Jr. (NASA, Langley
Research Center, Hampton, Va.). American Institute of Asronautics
and Astronautics, Fluid and Plasma Dynamics Conference, 6th, Palm
Springs, Cafif., July 16-18, 1973, Paper 73-704. 9 p. 19 refs.
Members, $1.50; nanmembers, $2.00.

A73-36256 * # Velocity decay and acoustic characteristics of
various nozzle geometries with forward velocity. U. von Glahn, D.
Groesbeck, and J. Goodykoontz (NASA, Lewis Research Center,
Cleveland, Ohio). American Institute of Aeronautics and Astro-
nautics, Fluid and Plasma Dynamics Conference, 6th, Palm Springs,



Calif., July 16-18, 1973, Paper 73-629. 44 p. 6 refs. Members, $1.60;
nonmembers, $2.00.

Utilizing a static test stand, 6- by 9-foot wind tunnel and
13-inch circular free jet, aerodynamic and acoustic data were
cbtained with a convergent circular nozzle, bypass nozzle, 6-tube
mixer nozzle, and 6-tube mixer nozzle with an ejector. The
aerodynamic data consist of velocity decay surveys with and without
forward velocity. The acoustic data inciude total sound power,
directivity and frequency spectra obtained statically and with
forward velocity. The relation of aerodynamic and acoustic measure-
ments statically . and in forward flight for the various nozzle:
configurations are discussed. . ’ {Author)

A73-36260 # The jet flap in three dimensions - Theory and
experiment. J. E. Hackett and V. Lyman {Lockheed-Georgia Co.,
Marietta, Ga.). American Institute of Aeronautics and Astronautics,
Fluid and Plasma Dynamics Conference, 6th, Palm Springs, Calif.,
July 16-18, 1973, Paper 73-653. 16 p. 21 refs, Members, $1.50;
nonmembers, $2.00.

In the theoretical approach, the effects of the jet are simulaied
by a straight ‘equivalent’ flap whose length is obtained in closed form
in two-dimensions, The solution is applied iteratively using vortex
lattice methods, to determine the forces on a finite wing in potential
flow, Comparisons with published thearetical results show reasonable
agreement particularly for moderate jet deflection angles and higher
aspect ratios. Experimental comparisons are made both with
available data and.with new results obtained from a slatted, unswept
wing with a highly-deflected knee-blown flap. Three-dimensionatly-
limited lift was observed with the latter model similar in form to that
reported for unpowered models.

A73-36261 ¥ On viscous and wind tunnel wall effects in
transonic flows over airfoils. R. E. Melnik and D. C, ves {Grumman
Aerospace Corp., Bethpage, N.¥.). American Institute of Aeronautics
and Astronautics, Fluid and Plasma Dynamics Conference, 6th, Paim
Sprirgs, Calif., July 16-18, 1973, Paper 73-660. 18 p. 13 refs.
Members, $1.60; nonmembers, $2.00.

An extensive correlation between wind-tunnel data and finite-
difference solutions of the exact potential-flow equation has been
parformed. Two procedures are compared, one using the Kutta
condition and the other using the experimental lift coefficient to
determine the circulation. The numerical calculations are used to
extract viscous and wall interference effects from the data. The
correlation results indicate that viscous effects on lift are greater than
- 30%, even for turbulent boundary layers and Reynolds numbers
greater than 20,000,000. It is shown that viscous effects.can be
almost completely accounted for in numerical calculations by.
adjusting the circulation to match the experimentat lift, {Author)

AT3-36305 % # Response of a rigid aircraft to nonstationary
atmospheric turbulence. J. M. Verdon {United Aircraft Research
Laborataries, East Hartford, Conn.} and R. Steiner (NASA, Langley

Research Center, Loads Div., Hampton, Va.}. AJAA Journal, vol. 11,

Aug. 1973, p. 1086-1002, 25 refs. '

The plunging response of an aircraft'to a type of nonstationary

turbulent excitation is considered. The latter consists of stationary
Gaussian naise modulated by 3 well-defined envelope. function. The
intent of the jnvestigation is to model the excitation experienced by
an airplane flying through turbulence of verying intessity and to

examine the influence of intensity veriations on exceedance fre- .
quencies of the gust velocity and the airplane’s plunging velocity and-

acceleration, Qne analytical advantage of the proposed model is that

the Gaussian assumption for the gust excitation is retained. The.

gnalysis described herein is developed in terms of an envelope
function of arbitrary form; however, numerical calculations are
limited to the case of harmonic modulation. {Author)

{Author)
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AT73-36312 # tnvestigation of the expansion side of a delta
wing at supersanic speed. W. J. Bannink and C. Nebbeling {Delft,
Technische Hogeschool, Detft, Netherlands). A/A4 Journal, vol. 11/
Aug. 1973, p. 1151-1156. 11 refs.

An experimenta investigation has been made of the flowfietd on
the expansion side of a flat delta wing with a semiapex angle of 45.3
deg and an. angle of incidence of 12 deg. The measurements were
performed at a Mach number of 284 in a 15 by 15 em blow-down
wind tunnet at a Reynolds number of 500,000 per cm. A five-hole
conical-head probe, measuring pitot pressure and flow angularity,

- was used to explore the flowfield. The main purpose of the

experiments was to determine the shape and position of the inboard
shock wave and of the conical sonic ling, the latter being the locus of-
points where the conical Mach number is equal to unity. The
obtained results suggest that the conical sonic line and the inboard
shock wave meet in a point well inside the central region of the flow
field {in this region the influence of both the laft half and the right
half of the delta wing is felth. The results agree very welt with
numerical calculations using a shock capturing technigue. {Author)

A73-36328 # Equivalence rule and transonic flow theory
involving lift. H. K. Cheng and M. M. Hafez (Southern California,
University, Los Angeles, Calif.}. AJAA Journal, vol. 11, Aug. 1973,
p. 1210-1212. Contract No. NOD016-67-A-0269-0021,

The investigation conducted is mainly concerned with planar
wings. It is assumed that the lift distribution vanishes sufficiently
smoothly at trailing edges & well as leading edges. |t is found that
the equivalent source strength depends on the cross section area, the
axial as well as the spanwise lift distributions. In applying the
equivalence rule, the cross section area can be traded off with an
alteration in the spanwise load. G.R.

A73-36340 # Fulfilling the potentiat of the SRAM air
conditioner. A. E. Noreen {Boeing Aerospace Co., Seattle, Wash.).
American Institute of Aeronautics and Astronautics, Thermophysics
Conference, 8th, Palm Springs, Calif., July 16-18, 1973, FPaper
73-723. 11 p. Members, $1.50; nonmembers, $2.00.

The Short Range Attack Missile {SRAM) weapons system
includes an air conditioner, in the B-B2 carrier airplane, to cool
missiles and carrier avionics. High flight speeds at low attitude,

- summer temperatures and low missile and avionics temperature

tolerance led to high thermal potential as a design requirement.
Weight and space restrictions dictated small components. Problems
with Frean refrigerant and air distribution in the heat exchangers and
variability ‘of components are discussed. Air conditioner performance
trends and sensitivity to internal and external operating conditions
are presented. Following intensive experimental problem solving and
performance evaluation the thermal potential requirement was fully
met, {Author)

AT3-36393 * # Review of current sonic boom studies. E. J.
Kane {Boeing Co., Seattle, Wash.). Journal of Aircraft, vel. 10, July
1973, p. 305-399. 11 refs. U.S. Department of Transportation
Contract No, FAT2WA-3039; Contract No. NAS1-10982.

Several aspects of the sonic boom phenomena are currently
under investigation at The Boeing Co. This work, supported by the
NASA and the FAA, includes an in-depth analysis of sonic boom
measurements recorded at the BREN tower, a summary and
evaluation of sonic boom investigations done in the last decade and a
half, and configuration studies to determine practical lower bound
sonic boom limits. The BREN tower test program yielded unique and
valuable data because it was the first time that vertical profile
measurements were made through caustics produced by maneuvers
and atmospheric refraction, The objective of the second effort is to
compile in a single reference an annotated ahstract, in¢luding
significant resuits, for each published sonic boom study and to
provide a comprehensive review of the current state of the art to aid
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future researchers. The configuration work is devoted toward
determining the feasibility of supersonic transport type airplanes
with a primary design goal of acceptable sonic hoom characteristics,
Each of these investigations is briefly reviewed and significant resuits
are discussed. {Author)

AT73-36394 / A finiteelement method for caleulating aero-
dynamic coefficients of a sublonic airplane. H. M. Hua (AIDC,
Aeronautical Research Laboratory, Taichung, Nationalist China),
Journal of Aircraft, vob, 10, July 1973, p. 422-426. 14 refs.

AT73-36395 * } Application of compressibility correction to
calculation of flow in inlets. J, A, Albers (NASA, Lewis Research
Center, Cleveland, Qhia), Journal of Aircraft, vol. 10, July 1973, p.
441- 442 5 refs.

An application of the compressibility correction developed by
Lieblain and Stockman {1972) to the calculation of flow in
axisymmetric inlets is described. The results with experimental data
from wind tunnel model tests are compared. The configuration is a
conventional subsenic inlet with a NACA series one external cowl
shape and a two-to-one ellipse internal lip. It is shown that the
compressibifity correction gives a relatively good approximation to
the internal compressihle flow behavior, and thus should be yseful in
the daesign and analysis of ervtine nacatle inlets. F.R.L.

A73-36396 # Pumping capacity of venturi exhausts. J. A F.
Hiil and P. O. Jarvinen (Sanders Associates, Inc., Mashua, N.H.}.
Journal of Aireraft, vol. 10, July 1973, p. 444-446,

The performance of a ram air operated airborne combustion
unit of aircraft heater is determined largely by the amount of air
which may be foreed through the combustor-duct system by the
differential air pressure. Venturi exhausts may be used to provide
additiomal pressure drop across the system, but may be required to
pump gases with densities that differ from the pumping gas.
Experimental data on the variation of venturi suction pressure with
the pumped gas flow rate, on the optimum location of the pumping
orifice in the venturi, and an the effect of varying the density of the
pumped fluid by using bath air and helium are discussed. F.R.L.

AT3-36337 ¥ The dynamics of biade pitch controd. M. ).
Young {Delaware, University, Newark, Del.). Journal of Aircraft, vol.
10, July 1973, p. 446-448. Grant No. DA-ARD(D)-31-124-71-G112.
Advanced rotoreraft such as the modern helicopter and con-
vertible aircraft utitizing tiltable propelier-rotors frequently employ
stability augmentation and gust alleviation devices which requtire that
the pitch settings of the rotor blades be changed both collectivety
and cyclically in a transient manner to alter both rotor thrust
magnitude and direction. Inclusion of the dynamics of blade
transient pitch changes is an essentiat part of hoth the rotor
subsystem and complete aircraft flight contral system design and
analysis. It is seen that the system, in genetal, is nonlinear due to the

large aerodynami¢ inflow and pitch angles in the propeller state.
F.R.L.

AT3-36423 Simulating the introduction of 747 aircraht
into airport operations, |. H. Chamberlain. In: Systems and simula-
tion in the service of society. La Jolla, Calif., Simulation Councils,
Inc. {Simulation Councils Proceedings Series. Volume 1, no. 21,
1971, p, 49-59,

The United States Department of Transportation commissioned
the devefopment of a simulation model in an effort 1o plan for the
impact of jumbo jets an existing airport terminal facilities. The
model provides for the examination of any terminal facility with any
schedule of aircraft movement and any mix of aircraft types.
Simulation results for seversd different schedules for introducing
747’s into service are reported. Alterations in the staffing levels of
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ticket agents, baggage agents, and ramp warkers were simulated to
assess the impact of the different schedules on queue sizes and the
quantities of missed bags and missed passengers. {Author)

A73-36427 Modeling problems in air traHic control sYs-
tems. A. S. Jackson {Control Technology, Inc., Long Beach, Calif ).
tn: Mathematical models of public systems. La Jolla, Calif,,
Simulation Councils, Inc. {Simulation Councils Proceedings Series,
Volume 1, Na. 1}, 1971, p. 73-86. 29 yefs,

Consideration of modeling problems in the synthesis and
evatuation of semiautomated air tratfic contral (ATC) systems. The
emphasis is upon terminal-area air traffic control, with only briaf
mention made of modeling and simulation studies for enroute
control. Some of the basic guestions concerning the design of
terminal-area ATC systems are presented. The methods available for
answering these questions are discussed briefly with some com-
parisons made. A review is made of a number of analytical models
which have been used successfully. Attention is then focused on
computer simulation models for nonreal-time expetimentation. A
specific nonreal-time simulation model formulated by the author is
discussed in some detail. The modeling problems and tentative
soluttons to them are discussed. Finally, some conclusions are drawn
regarding the overall problem of modeting of ATC systems. |Author)

AT3-36464 Reinforced plastics; Conference, Karlovy
Vary, Czechoslovakia, May 15-17, 1973, Lectures (Vyztuzene
plasticke hmoty; Konference, Karlovy Vary, Czechoslovakia, May
15.17, 1973, Shornik Prednasek). Plzen, Dum techniky, CVTS,
1973. 211 p. In Czech, German, Russian, and English.

Tepics discussed include studies of the surface state of carbon
and grazphite fibers, the hardening of unsaturated polyester resins, the
fabrication of fiberglass laminates, the testing of flexible epoxy
prepregs for aircratt construction, electronically controlled winding
of fiberglass vessels of complex shape, optimization of the wosking
of reinforced plastic laminates, an assembly line for the fabrication
of polyester glass laminates, strain gauge measurements performed by
electrical resistance strain gauges, stress concentrators in fiberglass
reinforced plastic laminates, the elastic and mechanical properties of
reinforced plastics, the use of transparency measurements to deter-
mine stress-strain behavior, holographic interferometric testing of
fiberglass reinforced plastics, the inflammability of polyester glass
laminates, and the effect of a fiberglass reinfarcement on the
physicai properties of polyamide glass laminates. ABK

A73-36469 # Development and problems of testing prepregs
for the purposes of the Czechoslovakian aireraft industry {Vyvoj a
problematika zkouseni prepregu pro ucely es. leteckeho prumysiu).
J. Kobes and Z. Lachmann (Vyzkumny a Zkusebni Letecky Ustav,
Prague, Czechoslovakia). In: Reinforced plastics; Conference,
Karlovy Vary, Czechoslovakia, May 15-17, 1973, Lectures. (A73-
36464 18-18) Plzen, Dum techniky, CVTS, 1973, p. I-A-7.1 to
I-A-7.8. 11 refs. in Czech.

Review of the different types of prepreg materials, and
consideration of the basic problems concerning the develaopment of
flexible epoxy prepregs. Problems involved in the testing of such
prepregs are discussed, including problems connected with the
determination of the ameunt of binder in the prepreg, the degree of
conversion of the binder, the flexibility and plasticity at norr_nal
temperatures, the creep tendency, adhesion (in particular, adhesion
to metals after hadening), and storability. ABK.

A73-36601 Analytical design of aircraft manusl control
systems, A. A. Krasowskii. (Aviomatika i Telemokhanika, Feb, 1973,
i 24-33.} Automation and Remote Control, vol. 34, no. 2, Juiy 1,
1973, pi. 1, p. 192-200. 12 refs. Transtation.

The synthesis problem of a manual control system for a flight
body is definéd as the task of bringing the flight body stability and



controllability close to some target values. This approximation is
achieved by minimizing a functional over a set of random control
actions of the pilot presented as output signals of shaping filters. The
functional meets the ‘generalized work™ criterion. The overall
structure of an optimal manual control system is defined. For
illustration, the structure example of a short-period longitudinal
aireraft motion control is présented. M.V.E.

A73-36682 ATC and the offshore airport. T. K. Vickers.
Journal of Air Traffic Control, vol. 15, July-Aug. 1973, p. 24-29.
The princ;pal problems involved in the design, construction, and
operation of offshore airports are discussed on the basis of
cost/benefit considerations. Possible solutions to access, runway,
lighting, safety, and weather problems are examined. Particular
attention is given to problems arising from the possible reflection of
ILS localizer and glidepath signals from surface ships and to the
problem of minimizing interference with ILS glideslope. V.P.

A73-36684 New constraints of military aviation (Les
nouveiles contraintes de I'aéronautique militaire). J, Soissons {Délé-
gation Ministérielle pour I"Armement, Direction Technique des
Constructions Aéronautiques, Paris, France.) (Congrés International
Adronautique, 11th, Paris, France, May 21-23, 1973} L'Aéro-
nautique et I"Astronautique, no. 41, 1973, p. 5-8. In French.

Forﬁ several years a major constraint on military aviation has
been that of cost. Before crystallizing a project a definition phase
will take place where an attempt is made to calculate what costs will
be for certain new requirements in refation to a known case. It is
hoped that the future military fighter airplane will fly at Mach 2.5.
Questions arise as to the structural material to be used, e.g., titanium
ar aluminum, the configuration to be adopted (variable or fixed
geometry}, whether to use one engine or two, and what navigational-
bombardment system to use, Attention is given to guestions of
simplicity and ease of maintenance., F.R.L.

A73-36685 The naw frontiers of civil aviation (Les nou-
velles frontidres de Vaéronautique civila). C. Abraham (Secrétariat
Général a |I"Aviation Civile, Direction des Transports Aériens, Paris,
France.}. (Congrés International Aéronautigue, 11th, Paris, France,
May 21-23, 1973.) L 'Adronautique et I'Astronautigue, no. 41, 1973,
p. 3-13. in French,

The discussion is directed to aeronautics and the quality of life,
and to aeronautics and the economic environment. For the forrer,
problems of noise, the sonic boom, and smoke and toxic gases
emitted by aircraft are considered. It is suggested that noise is
troublesome because it is associated with an unformulated fear: that
of the aireraft falling, Althoudh aversion to noise occurs maostly
among people who live close to airports, and hence actually
expetience the problem, aversion to the sonic boom appears to be
widespread among people who have never experienced it. In many
cases, aviation appears to' be a scapegoat far many enwironmental
problems. Fuel consumption by aircraft, the effects of reduction of
transport time, and problems of the use of airspace and groundspace
are discussed. F.R.L.

A73-36686 Problems rtelated to . the operation of an
sir-ground data-dink system {Problémes liés 4 la mise en oeuvre d'un
systéme data-link air-sol), A, Michel (Service Techmique de la
Navigation Aérienne, Paris, France). (Cengrés International Aéro-
nautique, 11th, Peris, France, May 21.23, 1873.) L’Adronautigue et
I‘Astronautique, no. 41, 1973, p. 15-21, In French.

The prablems which arise in defining'and normalizing a data-link
are those relating to the definition of any system. The question is to
confront the technical possibilities with the operational requirements
with a view to describing the basic plan of the group and the
dimensions of the parameters set to work. The air-to-ground data
link will be the indispensable link connecting the automatized aspect
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A73-36725

of ar traffic conwol to the digital management of on-board
information. Such a system, which has no value except in an overalt
traffic system, is a tool which opens wide perspectives for the future,
shackling the development of which by establishing unsuitable
international standards would be inopportune. F.R.L.

A73-36687 Determination of statistics of turbulence in
clear air {Détermination des statistiques de la turbulence en ciel
clair). G. Coupry {ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine,
France}. (Cangrés International Adronautique, 11th, Paris, France,
May 21-23, 1973.} L Adronautique et ["Astronautigue, no. 41, 1973,
p. 23-32. 12 refs. In French. .

K'noyﬂedge of statistics of atmospheric turbulence is in-
dispensable in the design of aircraft, both st the stage of the
preliminary study or of the project itself, for the determination of
critical loads and fatigue life. The determination of these staliqtics
can only be made starting from recordings carried out on airliners,
which alone are numerous engugh to give an overall view. The
airliner, poorly equipped, is considered as 8 measurement instrument,

“and should be’ calibrated. A method of calculation perfected by

OMERA makss it possible to calculate the transfer function of the
aircraft, starting from measurement of spectral densities of its
responses and of the turbulence. An example of calibration of an
airliner is given. F.R.L.

A73-36689 Civil and military aircraft (Avions civils et
militaires}. G. Bruner. L'Aéronautique et I'Astronautique, no. 41,
1973, p. 59-76. In French.

Following a brief description of the Concorde and its perfor-
mance, some particulars of the Lockheed L-1011 Tristar, the
Hawker-SiddeleyJTrident 2E, the Franco-German Airbus, the BAC
111, the Fokker-VFW F.28 Fellowship, the Hawker-Siddeley Trident
38, the VFW-614, the Europlane, and the Hawker-Siddeley HS 146
are given. These aircraft are designed for airline service on short,
medium, or long routes.. Various light transport, business, and
touring aircraft are discussed. In the military field, attention is given
ta combat and training aircraft, F.R.L.

A73-36691 Reliability of aireraft turbojet bearings (Fia-
bilité des roulements de; turboréactewrs d'avion). -B. Devoge.
{Journdes d'Etudes sur la Fiabilité des Moteurs, Paris, France, Mar.
‘20-22, 1972 ) L’Aéronautique et {"Astronautique, no. 4%, 1973, p.
86-89. In French.

The good operation of bearings depends in large part on working
conditions which are imposed on them within the engine. Their
reliability is presented overall on the level of the complete engine.
Viewed from this angle, the reliability appears to be statistically
satisfactory, Rather than getting involved with complicated calcula-
tions of predicted reliability, SNECMA, prefers from the beginning 1o
study the detailed operation of bearings and to optimize them for
each application, while taking technical precautions to limit the
consequences of their failure. ' F.R.L.

A73-36725 JAspects of the finite element method as
applied to aerospace structures. J. H. Argyris {mperial College of
Science and Technology, London, England; Stuttgart, Universitat,
Stuttgart, West Germany], J. $. Doltsinis, K. Straub, K. J. Willam
{Stuttgart, Universitit, Stuttgart, West Germany), and J. F. Gloude-
man {North American Rockwell Corp., Space Div., Downey, Calif.),
International Astronautical Federation, International Astronautical
Congress, 23rd, Vienna, Austria, Oct. 8-15, 1972, Paper. 50 p. 77
refs, {1SD-138) .

The Space Shuttle systems are evaluated in terms of the mission
requirements. The finite element method is applied to an analysis of
the, statics and dynamics of - spacecraft components. A set of



A73-36758

higher-order elements is used to demonstrate the effectiveness ot a
finite element approach, combined with madern computer tech-
nelogy, in applications to aerospace structures, A mathematical
madel is developed to describe the physically nonlinear phenomena
associated with thermoelastoplasticity and creep in aerospace struc-
tural components. v.Z.

ATI3IETHE N Creep in VT-14 titanium alloy under low-cycle
load conditions (Polzuchest’ titanovoge splava VT-14 v usloviiakh
malotsiklovogo nagruzheniia). P. |. Kotov, V. M. Lebedev, and V. N.
Merkulov  (Moskowskii  Aviatsionnyi  Tekhnologicheskii  Institut,
Moscow, USSR). Problemy Prochnosti, vol. 5, May 1973, p. 54-57. 8
refs. In Russian.

A73-36774 ¥ Experimental developments in V/STOL wind
tunnel testing at the WNational Aecronautical Establishment. R.
Wickens, P. South, R. S Rangi, and D. Henshaw {Mational
Aeranautical Establishment, Ottawa, Canadal. (Canadian Aero-
nautics and Space Institute, Annual General Meeting, Toronto,
Canada, May 18, 18, 1972) Canadian Aerenautics and Space
Journal, vol. 19, Apr. 1973, p. 145-154. 7 refs,

- Review of some developments in a low-speed wind tunnel that
are related to the measurement of aerodynamic chavacteristics of
high-lift systems. This includes work an moving belt ground boards,
flow breakdown, drag measurements, and a simple jet engine
simulator. The phenomenon of flow breakdown has been investi-
gated with a normal floor, as wall as a moving ground, and a simple
criterion has been discovered that allows the prediction of this
instability for three-dimensional models. An experimental research
program has been undertaken on a small scale, to determine the size
of moving belt ground boards that would be suitatde for use in a 30 x
20 £t wind tunnsel. A jet flap model was used to simulate a powered
lift system, and the effects of belt iength and speed and model/
tunnel configuration upon ground effect and flow breakdown limits
were observed. {Author)

A73-36775 # Flight testing of the JT150 in the CF-100. C.
B. Wrong and D. R. Jermyn (United Aireraft of Canada, Lid.,
Montreal, Canada). {Canadign Aeronautics and Spsce Institute,
Annual General Meating, Toronto, Comada, May 18 719, 1972}
Canadian Aeronautics and Space Journal, vol. 18, Apr. 1973, p.
155-163. 9 refs.

The market gap which led to the JT15D is discussed, and the
types of aircraft envisaged as filling this role are described. The flight
envelope and other considerations defining the flight test vehicle
requirements are discussed, together with the choice of the CF-100.
A description of the test engine installation is given in detail, as welf
as the requirements for the data acquisition and recording equipment
including the chosen package. The use of the CF-100 in this role is
discussed, and the subsequent instatlation and flight testing of the
JT18D in the Cessna Citation and the Aerospatiale Corvette are
described. {Author])

A73-36825 ¥ Estimation of corrosion damage levels in thin-
walled structural alements by the punching method (Otsenka stepeni
korrozionnogo porazheniia tonkostennykh elamentov konstrukitsii
metodom prodavlivaniia). A, M. Vorobeikoy and V. A. Gorodetskii
{Kievskii Institut Inzhenerov Grazhdanskoi Aviatsii, Kiev, Ukrainian
SSR). Fiziko-Khimicheskaia Mekhanika Materislov, vol. 9, no. 2,
1973, p. 96-98. In Russian.

Description of an apparatus designed for the evaluation of the
extent of corrosion damage in thin-walled structural elements by
measuting the force required for piercing an element wall area with a
punch, A corrosion damage measurement tachnique using this
apparatus is proposed as a more practical substitute for techniques
involving destruction of specimens. V.Z
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A73-36831 Real-time, three-dimensional, visuas scena gan.
eration with computer generated images. W. M. Bunker {General
Electric Co., Daytona Beach, Fla.). In: Summer Computer Simula-
tion Conference, Montreal, Canada, July 17.19, 1973, Proceedings,
Volume 1. La Jolla, Calif., Society for Computer
Simuiation, Inc., 1973, p. 206-212, 10 refs.

Discussion of visual simulation technigues with special attention
to computer-generated images. The chronology of developments
leading to the present state of the art is covered comprehensively,
The capabilities of systems currently operational ar under construe-
tion are described in detail. Problems associated with achieving
desired results are discussed, along with their solutions or current
status. The emphasis is on developments not previously reported in
the literature. A refated area also reviewed is the software simulation
of hardware configurations for validation of algorithms and logic
prior to fabrication. 1t is shown that modular sets of components,
hardware, and designs are now available that can be applied to meet
any of a wide variety of operationat visual simulation system
requirements with computer-generated images. M.V.E.

A73-38833 + A flight simulator for advenced sircraft - Ssrvo
design to realization. R, F, King (MASA, Ames Research Center,
Moffett Field, Calif.). In: Summer Computer Simulation Conference,
Montreal, Canada, July 17-19, 1973, Proceedings. Volume 1.

La Jolla, Calif., Society for Computer Simula-
tion, Inc,, 1973, p. 248-263.

Discussion of computer-aided design results obtained for 3
moving-base, three-man flight simulator. From a control viewpoint,
the structure is discussed in terms of disturbance torques, damping
ratios, natural frequencies, load acceleration, and smoothness. The
usé af inertia to achieve well-behaved structural transfer functions
and smooth or high fidelity load accelerations is demonstrated.
Transfer functions in the complex frequency domain, as well as
time-ciependent solutions to the system, are derived. The relative
marits of using position and/or velocity as primary feedback, for a
limited travel acceleration device, are discussed. Root lacus plots,
which were utilized in the control-system design, Bode plats, and
time-dependent plots are drawn. In addition, the theoretical ratio of
velocity to commanded input Bede plot is compared to the
experimental results, and the dramatic effect on the load smoothness
plot caused by selecting velocity over position as primary feedback is
shown, {Author}

A73-36841 Airport simulations. R. Brodsky ({Brodsky,
Hopf and Adier Architects and Engineers Professional Corp., New
York, N.Y.). In: Summer Computer Simulation Conference,
Montreal, Canada, July 17-19, 1973, Proceedings. Volume 2.

La Jolla, Calif., Society for Computer Simula-
tion, Inc., 1973, p. §85-880.

Discussion of a simulation program for a major airport aimed at
providing detailed estimates of the expected load on the various
airport facilities. The simulation is expected to provide meaningful
measures of the expected performances of each facility in any given
set of operating circumstances, This simulation was used for testing
the alternate design for the new Dallas/Fort Worth Airport and was
instrumental in providing solutions to roadway, parking, curb length,
and other ¢ritical areas within the airport. M.V.E.

A73-36843 Computer models for air traffic control system
simulation. W. C. Hoffman (Aerospace Systerns, Inc., Burlington,
Mass.}, W. M. Hollister, and R. W. Simpson {MIT, Cambridge, Mass.).
In: Summer Computer Simulation Conference, Mantreal, Canada,
July 17-19, 1973, Proceedings. Volume 2. La
Jolla, Calif., Society for Computer Simulation, Inc., 1973, p.
1107-1120. 37 refs. U.S. Department of Transportation Contract No.
TSC-212,



A functional error analysis and modeling study of the air traffic
control {ATC) system is desenbed. The dominant functional error
sources in the ATC system are identified and computer simulation
models are developed which will be utitized for the evaluation of
aduianced ATC system concepts. The models are constructed to be as
realistic as possible without placing excessive compuiational require-
ments on their implementation. The models were developed in four
categories: aircraft dynamics, air data system, navigation systems and
surveillance systems. The performance of most of the madels has
been numerically verified by digital computer simulation.  {Author)

A73-36845 Seminar on Accident Analysis and Prevention,
Beirut, Lebanon, June 26-28, 1973, Working Documents. Seminar
sponsored by the Civil Aviation Council of Arab States, Beirut, Civil
Aviation Safety Centre, 1973. 315 p. In English and Arabic.

Current accident trends are discussed together with the solution
of problems posed by cases of sudden incapacitation of pilots in
flights, improvements in safety procedures and safety equipment,
accident investigation procedurés in developed countries, and the
causes of accidents in agricultural aviation in Irag. Other subjects
invastigated include flight recorders, relations between flight safety
and maintenance, aviation safety and air traffic control, questions of
atmospheric turbulence and aviation, the objectives of training in
relation to accident prevention, and the effects of dust storms on

aviation.
G.R.

A13-36846 # Accident prevention. - R. H. Watts {inter-
national Civil Aviation Organization, Montreal, Canadal, 1n: Seminar
on Accident Analysis and Prevention, Beirut, Lehanon, June 26-28,
1973, Working Documents. Beirut, Civil Aviation
Safety Centre, 1973. 24 p. .
Statistical data regarding aircraft accidents are considered, giving
attention to passenger fatalities, jet aircraft hull losses, estimatad
woridwide accidemt costs, and the accident record associated with
the introduction of the “third generation’ turbojet aircraft, the jumbo
or wide-bodied aircraft, bt is significant that the 1971 and 1972
information available suggasts that the fatality rate in scheduled
turbojet operations was about onetenth of the fatality rate in
schedufed services operated by propeller driven aircraft. . Specific
proposals for further reducing accidents are made, taking into
account proceduras for reducing  approach, landing, and takeoff
accidents. : G.R.

A73-36848 £ Flight recorders. W, H. Tench {Department of
Trade and Industty, Londan, England). In: Seminar an Accident
Analysis and Prevention, Beirut, Lebanon, June 26-28, 1973,
Working Documents. Beirut, Civil Aviation
Safety Centre, 1973. 9 p. .

When the information provided by a flight recorder is properly
understood, processed, and added to all the other evidence derived
from the normal, orthedox methods of accident investigation it can
lead to a higher degree of certainty as to the factors which led to the
accident, The most commen flight recorder in use today employs
engraved foil. Another widely used system is the photographic type
in Which transducers from various aircraft systems refiect a tiny
bearn of light with an angular displacement that is proportional to
the magnitude of the parameter being recorded. More recent
developments have led to the use of EM recorders. Questions of
readout are discussed together with aspects of the analysis of the
recorded data. ¢ . G.R.

A73-36849 # Impravements in safety procedures and safaty
aquipment. N. J. Gabriel tqvil Aviation Safety Centre, Beirut,
Lebanon]. In: Seminar on Accidant Analysis and Prevention, Beirut,
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A73-36908

June 2628, 1873, Working Documents,
Beirut, Civil Aviation Safety Centre, 1973. 14 p. 8

. Lebanon,

refs.

Current aircraft evacuation problems are considered, giving
attention to a 'negative panic’ frequently shown by airline passengers
in the event of an emergency. This negative panic takes the form of
an inaction or immohility on the part of the persons concerned.
Negative panic occurs at times also among flight crews. In some
recent survivable accidents, there was considerable evidence that the
fatalities were at least partially caused by this negative panic. Flight
crew training in emergency evacuation procedures is of paramount
importance in the effective use of escape time. Questions of human
survival in aircraft crash fires are discussed together with the factors
which limit the escape time. Fire safety can be improved by the use
of nonflammable materials in the aircraft. Approaches for minimiz-
ing impact injury are examined along with criteria for aisle and exit
design, lighting, and equipment to be used in the case of ditching.

G.R,

A73-36906 The supersonic transport and the environmen
{L‘avion supersonique et I‘enviromnement). A. Chevalier (Société
Nationale Industrielle Aérospatiale, Paris, France). (Académie Inter-
nationale de Médecine Aéronautique et Spatiale and Socigté
Frangaisa de Physiologie et de Médecine Adronautiques et Cosmo-
nautiques, Congrés Internstional de Médecine Adronautigue et
Spatiafe, 20th, Nice, France, Sept. 1821, 1972.} Revue de Médecine
Adronautique et Spatiale, vol. 12, 1st Quarter, 1973, p. 38-41. In
French,

Consideration of a number of aspects of the problem of the
impact of the SST on the environment. The aspects discussed include
the fuel and oxygen consumption, noise in the vicinity of airports,
the sonic boom, stratospheric poliution, and cosmic radiation. In
particular, the problem of the focusing of the overpressure wave due
to a sonic boom during pronounced acceleration phases and wrnings
is discussed and shown to be amenable to solution. In discussing
stratospheric pofiution, it is believed unfikely that the combustion
products expelied by a fleat of Concordes would be capable of
madifying the earth's climate. ABK,

A73-36907 Some conclusions regarding the sonic boom
following the latest French experiments (Quelques conclusions sur le
bang a la suite des derniers essais frangais). J. C. Wanner (ONERA,
Chatillon-sous-Bagneux, Hauts-de-Seine, France). {4caddmie Inter-
nationale de Médecine Adronautique et Spatiale and Société
Frangaise de Physiologie et de Médecing Aéronautigues et Cosmo-
‘ nautigues, Congrés Intemational de Médecine Adronautique et
Spatiale, 20th, Nice, France, Sept. 18-27, 1372.) Revue de Médecine
Aéronautique et Spatiale, vol. 12, st Quarter, 1973, p. 42-45. In
French_,
Resuits of theoretical and experimental studies of the problem
_of the supersonic boom, These results concern the structure of the
shack wave system generated by an aircraft traveling at supersonic
speed in rectilinear flight; the changas in this structure during
rectilinear acceleration, turning in the horizontal plane, and descent;
and the value of the amplification coefficient due to focusing or
superfocusing of the overpressure wave accompanying a suaic boom,
. A B.K,

A73-36908 Casmic radiation and the SST (Rayonnaments
cosmiques et T.5.5:). R.-P. Delahaye (Hopital d'instruction des
Armées Bégin, Saint-Mandé, Val-de-Marne, France). (Académie Inter-
nationale de Médecine Adronsutigue et Spatiale and Socigté
Frangaise de Physiologie et de Médecine Adronautiques et
Cosmonautiques, Congrés International de Médecine Aéronautique et
Spatiale, 20th, Nice, France, Sept. 18-21, 1972.) Revue de Médecine
a:éronautique et Spatisle, vol. 12, 1st Quarter, 1873, p. 46, 47. In
rench. !



A73-35949

Review of physicat data obtained regarding radiobiological
dangers incurred by passengers and crew of the SST during flight at
cruising aftitudes (16,000 to 18,000 meters) as a result of galactic
and solar cosmic radiation. Atter a brief review of the physical
composition of these two types of cosmic radiation, including the
results of a study of solar flares and their repercussions at altitudes
between 15,000 and 20,000 meters, the results of studies undertaken
on board Concorde prototypes involving the detection of various
types of particles by active and passive dosimetry are presented. B

A.B.K.

A73-36949 Avigtion and the environment - The point of
*view of the airports {L'aviation et I'environnement - Le point de vue
des aéroports). J. Block (Paris, Aéroport, Paris, France). /A caddmia
Internationale de Médecine Adronautique et Spatiale and Socidté
Francaise de Physiologie et de Médesine Adronautiques et Cos-
monautiques, Congres International de Médecine Adronautique et
Spatiale, 20th, Nice, France, Sept. 18-21, 1972} Revue de Médecine
Adronautique et Spatiale, vol. 12, 1st Quarter, 1973, p. 187-190. In
French,
The problems of environment known to airports are multiple,
and major attention is given to that ane which is of special interest 1o
the medical world: noise. Three means of action can be used:
establishing rules for aircraft use, removing populations from aircraft,
and reducing the noise of aircraft themselves. The First is already in
operation, but the second is very difficult to apply to populations
already living close to airports, The third means is the most effective
because it attacks the cause itself directly, rather than its effects. The
path leading to keeping the balance between necessary economic
progress and environmental protection is necessarily a narrow one.
F.R.L.

A73-36991 Evolution of researches in the field of turbines
{Evolution des recherches dans le domaine des turbomachines). M.
Barrere (ONERA, Chitillon-sous-Bagneux, Hautsde-Seine, France)
and J. M. Brasseur (SNECMA, Paris, France). Entropie, vol. §
May-June 1973, p. 7-17. 20 refs. In French.

Major attention is givern to researches which have a triple
objective: to improve the performance of actual machines, to give
the possihbility of developing the best compramise between different
constraints imposed by the application, and to deliver new concepts,
These studies bear on different parts of the machine: air inlets,
turboblowers, compressors, combustion chambers, turbines, nozzles,
an the integration of different parts, on the conception of
mechanical parts, the dynamic controt of the assembly, and noise.
Attention is also given to the increase of temperature at the end of
combustion, the unsteady character of flows, pollution, and noise.

F.R.L.
AT3-36992 Advanced compressors: Actual state of the
technique - Future developments {Les compresseurs avancés: Etat

actuel de la technique - Développements futurs). J. Fabri and J.
Paulan {ONERA, Chétilton-sous-Bagneux, Hauts-de-Seine, France}.
Entropie, vol. 9, May-June 1973, p. 19-23. 15 refs. In French,

The principal themes of theoretical and experimental research
for the development of high performance axial and centrifugal
compressors are reviewed. It is shown that each of these types of
compressors finds its field of application in exact conditions of use,
Special attention is given to the possibilities of development of
supersonic axial compressors and centrifuges. F.R.L.

A73-36993 Wew materials for aeronautical turbines (Maté-
fiaux nouveaux pour les turbomachines aéronautiques). M. E|
Gammal (ONERA, Chatillon-sous-Bagneunx, Hauts-de-Seine, France).
Entropie, vot. 9, May-June 1873, p. 25-32. In French.

The tendencies manifesting themsefves in the evolution of alloys
which are currently uwsed in the construction of turbines are
reviewed., The technigues of powder metaliurgy and oriented
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solidification should especially make it possible to make better use of
nickel alloys. The perspectives of application of composite materials
are examined. Hf the resistance to impacts of these materials appears
insufficient in the case of moving compressor blades, their other
mechanical characteristics permit a major lightening of other parts
less exposed to shocks. Oriented eutectics, alloys of particular
composition which take up a composite material structure by
unidirectional solidification, present a set of properties which leads
to expectation that some will be used for making turbine blades or
vanes, F.R.L.

A73-36994 The turbojet of supsonic aircraR (Le turko.
réacteur des avions subsoniques). P. Alesi and J. Rossignot
{SNECMA, Paris, France}, Entropie, val, 9, May-June 1973, p. 33-42.
in French,

The evolution of subsonic aircraft turbojets, studied commenc-
ing with thermodynamic cycles, illuminates the proaress achieved
since the appearance of this mode of propulsion and the paths
offered to manufacturers to improve the economy of air transport.
The key points of this evolution are the increase of turbine entry
temperatures and the improvement of basic efficiencies, i.e., deepen-
ing of the knowledge of thermal and aerodynamic phenomena, and
the development of metallurgical and technolagical studies. The
third-generation turbojet will satisfy new ecological requirements:
considerable reduction of noise and poliution levels. F.R.L.

A73-36995 Transient operation of turbines (Fonctionne-
ment transitoire des turbomachines). A. Barbot {SNECMA, Paris,
France). Entropie, vol, 9, May-June 1973, p. 43-4B. In French.

The study of the control system of a turbine i& based on
knowledge of the mathematical model reprasenting its operation.
The results of studies of the modeling of a twin-spool turbojet are
given. Several types of models can be considered daccording to the
phenomena to be analyzed. These are linearized models making it
possible to study the stahility of the system, nonlinear models
representing the operation during extensive variation of the controt
parameters, and models established starting from laws of physics
making it possible to account accurately for thermodyramic perfar-
mance, F.R.L.

A73-36996 The effect of afterhuming an the emission of
poliutants by turbojets (L influenca de la rechauffe sur I'émission das
polluants par les turboréacteurs). J. Decouflet and A. Quitlevere
(SNECMA, Paris, France). Entrapie, vol. 9, May-June 1973, p. 49-54.
B refs. In French,

Taking account of problems of pollution, turbine manufacturers
are carrying out experimental and theoretical studies on combustion
chambers in an attempt to reduce polluting emission by means of
appropriate technological methods, The conditions for formation of
toxic chemical species in combustion chambers are reviewed, and the
pallution due to the afterburner system is studied in depth. Use of
afterburning especially in civil supersonic engines during certain
flight phases involves a considerable supplemental emission of
unburnt gases from the nozzle, However, the residual poilution at a
certain distance downstream of the engine remains moderate because
of the oxidation of these unburnt gases within the external jet. .

F.R.L.

A73-36997 Study of noise sources of hot jets {Equde te
sources de bruit de jets chauds). G. Richter {SNECMA, Paris,
France). Entrapie, vol. 9, May-June 1973, p. 65-58. 14 refs. [n
French.

Lighthill’s theory {1952, 1954) indicates that the noise emission
of a gaseous jet is a function of the turbulence characteristics of the
flow. Noise measurements of low speed jets {jets of bypass engines)
as well as observations made in testing silencers for high speed jets
have shown that temperature effects of hot jets are not negligible.
The development of a method adapted to hot jets was undertaken



which consists in the determination of the space-time parameters of
the turbuience by means of measurement of the infrared emission
from the jet and the intreduction of these. data into a computer
program for the calculation, based on Lighthill's theory, of the far
noise field. Comparison of preliminary results of this methad with
acoustical measurements is encouraging. F.R.L.

A73-36938 A new turbotfan formula - The Astafan (Une
nouvelle formule de double flux - L'Astafan). H. C. Dsbbadie
{Turboméca, S.A., Méziére-sur-Seine, Yvelines, France). Entropie,
vol. 9, May-June 1973, p, 60-63. In French.

To obtain the best cost-efficiency comprimise a new turbofan
formula is proposed, using a variable piteh fap driven at constant
speed through a reduction gear by various turbines of the Astazou
family. This makes it possible, thanks 10 this reduction parameter, to
adapt the dimensions and the speed of the fan to the required flight
profile. The Astafan has been fitted on the Aerocommander 680
VTU for two vears, and is the prototype of a formuta which can be
extrapolated to future STOL and business aireraft with speeds up to
Mach 0.8, because the measured performances bring a substantial
gain in fuel consumption, noise, and safety. - : FR.L.

A73-370M 4 Solution of the problem of the flow past a
V-shaped wing -with a strong shock wave at the leading edge {0
‘veshenii zadachi ubtekaniia V-obraznoge kryla s sil’'noi udarnoi
volnoi na perednei kromkel}. V. \. Lapygin. Akademiia Nauk SSSR,
[zvestiia, Mekhanika Zhidkosti i Gaza, May-June 1973, p. 11441 19.6
refs. tn Russian.

A73-37021 # Analysis of the use of an auxiliary wing on a
helicopter (Angliza zastosowania skrzydia pomaocniczego ha
smiglowcu), K. Szumanski, Technika {.otnicza i Astronautyczna, vol.
28, June 1973, p. 9-13, 28: In Polish. .
Fundamental data concerning the flight mechanics of compound
helicopters are examined, together with the physical phenomena
accompanying the interaction between the rator and the wing under
various flight conditions, Possible means of using the wing to
improve helicopter flight performance are discussed, and helicopter
wing design considerations are presented, V.P.

A73-37022 # Analysis of the serodynamic characteristics of
devices for increasing wing lift. U1l - Influence of ground proximity
on the aerodynamic characteristics of the flaps (Anasliza charak-
terystyk aerodynamiczych urzadzen zwiekszajacych sile nosna
skrzydia. 111 - Wplyw bliskosci ziemi na charakterystyke aero-
dynamiczna klap). R. Garncarek, Techmika Lotmicza | Astro-
nautyczna, vol. 28, June 1973, p. 21, 22, 29. In Polish.

A73-37030 The acoustic impedance of perforates at me-
diuvm and high sound prassure levels. T. H. Melling (Southampton,
University, Southampton, England). Journal of Sound and Vitration,
vob. 29, July 8 1973, p. 1-65. 37 refs. Research supported by the
Rolls-Royee, Ltd.

A study hes been made of the behavior of the acoustic
impedance of a range of perforates at medium and high incident
sound pressure levels. 1t included a detailed experimental program
together with a theoretical analysis of the problem, The theoretical
work yields, for the linear impedance range, an improved formula for
the impedance of perforates which is based on that for a single
isolated orifice modified for interaction effects. This prediction
technique is substantiated by the results of the experimental
program. Theoretical modeling af the nonfinear impedance is based
on a guasi-steady approximation 1o the acoustic flow through the
orifice; this approach yields a formula for the nonlinear acoustic
resistance based on steady flow data for the perforate, which is
readily obtainable. Further, the analysis yields a method of predict-
ing when the nonlinear mass reactance attains its asymptotic
minimum. ’ {Author)
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A73-37086

A73-37041 Accurate aircraft  trajectory  predictions
applied to future en-route air traffic control. R. H. G.-Martin and A.
Benoit. Ortung und Navigation, no. T, 1973, p. 57-82. .
The current status of .studies aimed at providing a planning
ability” from 1akeoft to landing, the, necessary manitoring, and. an
effective communications medium i future air tratfic control is
reviewed. Processes which ensure an improved traffic management
capability based on reliable forward planning 10 all-phases of flight
are outhned. Means of monitoring the evelulion of the wratfic
situation to ensure conformity with the plan and to allow adequate
time for any necessary replaning of movements are studied, together
with means of providing reliable and high-speed transfer of ATC data
with minimum human intervention. , v.P

A73-37042 On the generation of accurate trajectory pre-
dictions for air traffic control purposes. A. Bencit and R. H. G.
Martin. Ortung und Navigation, no. 1, 1973, p. 83-124. 13 refs.
Discussion of approaches to aircraft trajectory predictions in air
rraffic control applications. The quality ~of various trajectory
prediction technigues-is evaluated. Particular attention is given to the
EROCOA module as a basis for aireraft trajectory prediction in air
waffic. control. Airborne data recordings provided by the British
European Airways and the FRoyal Dutch Airlines are used for
references in the formation of a mathematical basis for aircraft
trajectory predictions. A technique is proposed for the generation of
aircraft path projections accurate enough for air traffic applications,
. L V.Z.

A73-37043 Precision of the plane conversion of coor-
dinates for area navigation using VOR/DME {Genauigkeit der ebenen
Koardinatenuymformung filr' die Flichennavigation mit VOR/DME),
K. Ramsayer (Stuttgart, Universitit, Stuttgary, West Germany).
Ortung und Navigation, no. 1, 1973, p, 125-144. In German.

The accuracy of autormatic DME slant range correction is
evaluated, which is necessary to compensate for the difference in
distance from the aircraft to a ground station and the distance from a
ground point directly below the aircraft to that same ground station,
Exact and approximate expressions for calculating the approach
direction in the case of changing from one YOR/DEM {Rho-Theta)
station to another are propased. o VP

AT73-37083 # Fotecast of mode variation subsequent to
structure modifications {Prévision de la variation des modes conséou-
tive - & la- modification d'une structure}. G. Coupry (ONERA,
Chétillon-sous-Bagneux, Hauts-de-Seine, France). (Congrés /ntema-
tional de Mécanigue Théerique et Appliguée, 13th, Moscow, USSR,
Aug. 21-26, 1972} La Recherche Aérospatiale, May-June 1973, p.
173-187. in French, .

The determination of the vibration modes is demonstrated that
are 1o result from known mass and rigidity modifications applied to a
structure ‘of known vibration . behavior.. Also a simple formula is
derived for estimating the upper limit of the ervor associated with the
truncation of the mode expression when all the modes of the initial
structure are not known. The number of the initial structure modles
that must be introduced into the calculation is defined in accordance
with the desired level of accuracy. - : M.V.E.

A73-37084 # Unsteady aerodynamic forces in transonic
turbomachines (Forces aérodynamigques instationnaires dans les
turbomachines transsoniques). R. Legandre and J.-P, Veuillot
{DNERA, Chatillon-sous-Bagneux, Hauts-dle-Seine, France}. La Re-
cherche Asrospatiale, May-June 1973, p. 180. In French.

AT337086 § Laboratory for the automatic treatment of
analog signals (Le laboratoire de traitement automatique des signaux
analogiques}. J.P. Boisseau. G. Gori, E. Gratieux, and J. Hay



A73-37030

{ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine, France), La Re-
cherche Aérospatiale, May-Jdune 1973, p. 191-195. In French.
Description of a noise measuring spectral analysis system for use
by interested commeicial air carriers. Following a review of the
operational principle and basic design features, the two-type analog-
band data reduction is discussed, along with the overflight noise
recording and test stand noise recording procedures. M.V.E.

A73-37020 Calculation of the natural frequencies and the
principal modes of helicopter blades. F. Giordang {Milano, Politec-
nico, Milan, ttaly). Meccanica, vol. 7, Dec. 1972, p. 265-262. 6 rafs.

A procedure for calculating the natural frequencies and the
principal modes of rotating helicopter blades based on the transter
matrix method is described. The blade is divided into a finite number
of elements considered as continuous. A solution involving less
laborious caleulation, in which the masses are assumed to be
concentrated, i also supplied. The advantage of the method
deveioped is that it takes due account of the effective rotor-shaft
constraints. Some numeric applications are given. {Author)

A73-37140 4 Problems of minimum-weight turbomachine
rotor designs (Problemy proektirovaniia rotorov turbomashin mini-
mal‘nogo vesa). |, V. Dem’ianushko and E. F. Koroleva. Mashina-
strognie, no. 8, 1973, p. 19-23. 9 vefs. In Russian.

Design approaches to disk weight minimization are considered as
the prereguisite to the deveiopement of turbomachine rotors of
minimum  weight with adequate strength. A block diagram is
included to demaonstrate how a multi-step designing operation should
be carried out in the construction of a minimum-weight turbo-
machine rator with disk weight minimization. V.2
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STAR ENTRIES

N73-26987%§ California Inst. of Tech., Pasadena.
AN INVESTIGATION OF A TWO-DIMENSIONAL PAOPUL-
SIVE LIFTING SYSTEM )
Carl A. Shollenberger Washington NASA May 1973 115 p
refs
{Grant NGR-05-002-151} .
{NASA-CR-2250) Avail: NTIS HC $3.00 CSCL 01A

Several aspects of the nonhomaogeneous flow associated with
a system combining lifting and propulsive requirements of an
aircraft are considered by analytical and experimental methods,
The basic geometty of the problem is that of two lifung surfaces
with an actuator disk located between them. The principles
governing flow with energy addition are examined. Basic equations
and boundary conditions are developed for the complete inviscid
and incompressible analysis for the two-dimensional case. The
corresponding flow singularities are discussed and the integral
equations which completely specify the system are derived. The
two special cases of small and large energy addition are considered
in dataii including solutions, A numerical procedure is developed
to solve the full problem including allowance for the wake
deflection. Appropriate vorticity forms are used to represent the
entire system. An iterative scheme is presented which rapidly
converges to a solution for the magnitude and location of the
system vorticity distributions. Forces and moments are evaluated
on the propulsive lift system. Author

N73.26999%§ National Aeronautics and Space Administration,
Langley Research Center, Langley Station, Va,
MANEUVER AND BUFFET CHARACTERISTICS OF
FIGHTER AIRCRAFT .
Edward J. Ray, Linwood W. McKinney, and Julian G. Carmichasl
(McDonnell Douglas Corp.} Washington Jul. 1973 18 p refs
(NASA-TN-D-7131; L-8554} Awvail: NTIS HC $200 CSCL
oi1c

Recent research efforts in the improvement of the maneuver-
ability of fighter aircraft in the high-subsonic and transonic speed
range are raviewed with emphasis on the factors affecting
aerodynamic boundaries, such as maximum obtainable lift, buffet
onset, pitchup, wing rock, and nose slice. The investigations
were made using a general resaarch configuration which
ancompassed a systamatic matrix of wing-design parameters.
These results jlfustrated the sensitivity of section and planform
geometry 1o g selacted design point. The incorporation of
variahle-geomatry wing devices in the form of flaps or leading-edge
slats was shown to provide controlied fiow ovar a wide range
of flight conditions and substantial improvements in maneuver
capabilities. Additional studies indicated that the blending of a
highly swept maneuver strake with an efficient, moderately swept
wing offers a promising approach for improving maneuver
characteristics at high angles of attack without excessive penalties
in structural weight. Authar

M73-26000*§ Kanner (Leo) Associates, Redwood City, Calif,
AIRFOIL PROFILES IN A CRITICAL REYNOLDS NUMBER
REGION )

K. Kraemer Washington NASA Jun, 1973 42 p refs Transk
into ENGLUISH fram Sonderdruck aus der Z. Forsch. auf dem
Gebiste des Ingenieurwesens” {West Germany), v. 27. no. 2,
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N73-26007

1961 p 33-46
{Contract NASw-2481)
{NASA-TT-F-14959) Awvail: NTIS HC $4.256 CSCL O1A

On the basis of boundary layer observations of force
measurements and pressure distributions on three Gottinger
profiles 801, 803 and 804 at small Reynoids numbers in the
range of 2 x 10,000 and 5 x 100,000, it is clear that the
transition from the laminar to the turbulent form in the boundary
layer flow exerts a considerable influence on the aerodynamic
coefficients of airfoils. The experiments provide insight into what
takes place at the point of transition and duting the appearance
of laminar separating streams. The meaning of the expression
critical Reynolds number will be more precisely defined. Author

N73-26004* National Academy of Sciances - Mational Research
Council, Washington, D.C.
SUPPRESSION OF FLUTTER Patent
Eliahu Nissim. inventor {to NASA} Issued 22 May 15973 11 p
Filed 25 Mar. 1971 Supersedes N72-21009 {10 - 12, p 1554}
Sponsored by NASA
{NASA-Case-LAR-10882-1: US-Patent-3.734.432;
US-Patent-Appl-SN-127915; US-Patent-Class-244-77G;
US-Patent-Class-244-75A; US-Patent-Class-244-76C:
L 5-Patent-Class-244-77F)  Avail.  US Patent Office CSCL
018

An active aerodynamic contral system to control flutter over
a large range of oscillatory frequencies is described. The system
is no1 affected by raass, stiffness, elastic axis, or center of gravity
location of the system, mode of wvibration, or Mach number. The
system consists of one or more pairs of leading edge and trailing
edge hinged or defarmable control surfaces, each pair operated
in concert by a stability augmentation system. Torsion and bending
motions are sensed and converted by the stability augmentation
systen into {eading and trailing edge control surdface defiections
which produce lift forces and pitching moments to suppress
flutter. P.N.F.

N73-26005* National Aeronautics and $pace Administration.
Ames Research Center, Moffett Field, Calif.
OUAL-FUSELAGE AIRCRAFT HAVING YAWABLE WING
AND HORIZONTAL STABILIZER Patent
Robart T. Jones, inventor {to NASA) Issued 5 Jun. 1973 15 p
Filed 9 Dec. 1971 Supersedes N72-21010 {10 - 12,
p 15564)
(NASA-Case-ARC-10470-1; US-Patent-3,737.121;
US-Patent-Appl-SN-206279: US-Patent-Class-244-13;
US-Patent-Class-244-46; US-Patent-Class-244-55) Avail: US
Patent Office CSCL 01B

An aircraft configuration consisting of a pair of fuselages
parallal to each other and connected by a main wing and a
horizontal stabilizer which pivot on the fuselages is desgribed.
The pivotal attachment allows the wing to be vawed relative to
the fuselages for high speed flight while at the same time spreading
the weight and volume distribution of the aircraft along the
direction of flight. The main wing is curved upward at the tips
to compensate for any roll tendencies caused by its yawed
position. Official Gazette of the U.S. Patent Office

N73-26007*# National Aeronautics and Space Administration,
Langley Research Center, Langley Station, Va.

HIGH LIFT AIRCRAFT Patent Application

Willard S Blanchard, Jr. and Joseph L. Johnson, Jr.. inventors
(to NASA} Filed 5 Jun. 1973 15 p
(NASA-Case-LAR-11252-1; US-Patent-Appl-SN-367268) Avail:
NTIS HC $3.00 CSCL Q1C .

An aerodynamically balanced aircraft configuration is dis-
cussed. The design reduces the effects of large nose-down pitching
moments generated by the flap high-lift forces, the loss of trim
lift during high-lift flight, and the yawing moments caused by
tha loss of an engine without the use of large horizontal and
vartical tails. Drawings of the proposed configuration are
provided. Detailed descriptions of the airframe and controt surfaces
are incloded. ' NASA



N73-26008

N73-26008*§ National Aeronautics and Space Administration.
Langley Research Center. Langley Station, Va.
QUIET JET TRANSPORT AIRCRAFT Patent Application
Oran W. Nicks. Richard E. Kuhn, Joseph L. Johnson, Jr., Willard
5. Blanchard, Jr., and Tom F. Bonner. Jr.. inventars {to NASA}
Filed & Jun 1873 11 p
(NASA-Case-LAR-11087-1; US-Patent-Appl-SN-367267) Awail:
NTtS HC $3.00 CSCL D1C

An aircraft configuration for reducing jet aircraft noise by
exhausting the engine gases aver the upper surface of the wings
is descrived. Diagrams of typica! instailations are provided.
Advantages and disadvantages of the systern are discussed.

P.N.F.

N73.26009§
[England).
ON AN EXPRESSIOM FOR THE IDEAL WEIGHT OF
SHELL-TYPE FUSELAGES
Guiseppe Gabrielle Dec. 1972 7 p ref
(RAE-Lib-Trans-1688: BR32894; PUBL-58}
HC $3.00

An expression is darived for the ideal weight of fuselages
having the form of a body of revolution with a straight axis, to
which can be compared the forms adopted in modam aircraft,
especially those for passenger transport. From this expression,
which takes into consideration the strength-affecting loads and
their distribution, together with cabin pressurization. a general
formula is deduced to which the empirical farmulas which give
the actusl weight of the fuselages, based on statistically
detesmined data, can be conveniently reduced by adopting suitable
coefficients. Author

Royal Aircraft Establishment, Farnborough

Avail: NTIS

N73-260104
{England}.
INVESTIGATIONS INTO THE LIFTING PROBLEM OF
SLENDER WINGS IN SUPERSONIC FLOW
Arabindo Das and Hans-Holger Schroeder Dec. 1872 47 p
refs Transl. into ENGLISH from Z. Flugwiss (West Germany),
v. 18, no. 7, 1971 p 265-281
{RAE-Lib-Trans-1677; BR32901) Avail: NTIS HC $4.50
Linearized theories applicable to slender wings in supersonic
flow are discussed. The results from the exact linear theory. the
extended theory of slender bodies, and the theory of very slender
bodies are compared. The following subjects are examined: (1)
the nature of the transition from a subsonic to supersonic leading

FMoyal Aircraft Establishment, Farnborough

adge, (2] the magnitude of the suction force at the wing leasing .

edge, (3) the effects of viscosity on the wing flow, and (4) the
nontinear influences associated with increasing Mach number
and increasing incidence. Author

N73-26011#
(England).
EFFECT OF SONIC BOOMS ON BUILDINGS: REPORT OF
THE FINAL SYNTHESIS
A. Chaumette Jul. 1972 66 p refs Transl. ino ENGLISH of
Cantre Sci. et Tech. du Batiment, Paris, Report. 1 Mar, 1971
{RAE-Lib-Trans-1633: BR32285) Avail: NTIS HC §5.50

A program to measure the effects of sonic beoms on light
building structures was conducted. The magnitude of the stresses
imposed by sonic booms are compared with those caused by
the environment, differential movement of materials, variations
in the dimensions due to changes in temperature and humidity,
and ground movements, The conditions under which the stresses
are evaluated are described. Mathematical models are included
1o define the stresses developed. Author

Royal Aircraft Establishment, Farnborough

MN73-26012§
(England).
THE FATIQUE BEHAVIOUR OF AIRCRAFT STRUCTURES
W. Barrois Feb. 1973 61 p refs Transl. into ENGLISH from
Rev. Franc. Meacan. (France), v. 38, 1971 p 41-6§
[RAE-Lib-Trans-1678; BR34102) Avail: NTIS HC $5.2§
After. a reviaw of the qualitative laws for the fatigue behavior
of cornponents tn which notches are presant (because of assembly

Royal Aircraft Establishment, Farnborough
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requiraments} and of components containing undetected cracks
incurred during service, the overall problem of life prediction for
service gircraft structures is discussed from a practical view-
peint. The basic raasons which make exact pradictions impossible
are emphasized. These lsad to the use of the fail-safe concept
for the design of the structure. 41 is also necessary 1o protect
the quality of structuras from the detail dasign stage right through
to the service. maititenance phase, keeping an eye on the true
propertias of the matetigls used, the effects of different fabrication
techniques, quality control procedures and the inevitable material
defacts. Author

N73-260134
(England).
DETERMINATION OF THE LIFE OF HELICOPTER STRUC-
TURAL MEMBERS
R. Prinz Jan. 1973 69 p refs Transl. into ENGLISH from
west German Rept. DLR-Mit1-69-26, 1969
(RAE-Lib-Trans-1520; BR33563; DLR-Mitt-68-26) Avail: NTIS
HC $5.50

Methods tor determining the service life of helicopter structural
members arg presented, Calculated or measured stress-time
functions are investigated, and analytical and experimental
metheds are indicated for their statistical evatuation. The use of
a standard tast load distribution for fatigue investigations on
rotor blades is proposed, which is based on various lead spectra.
A number of possibilities for the fatigue test program are indicated
and the necessity for statistical evaluation of the experimantal
results is explained. Author

Royal Aircraft Estabiishment, Farnborough

N73-26014*} National Aeronautics and Space Administration.
Lewis Rassarch Center, Clevaland. Ohio.
EFFECT OF ROTOR DESIGN TIP SPEED ON NOISE OF A
1.21 PRESSURE RATIO MODEL FAN UNDER STATIC
CONDITIONS
I. J. Loeffler, S. Lisblein, and M. Q. Stockman 1873 21 p
Propased for presentation at 1973 Winter Ann, Meeting of the
ASME, Detroit. 11-15 Nov. 1973
{(NASA-TM-X-68243; E-7555) Awvail: NTIS HC $326 CSCL
01

Pretiminary results are presented for a reverberant-fieid noise
investigation of three fan stages designed for the same overall
total pressure ratio of 1.21 at different rotor tip speeds (750,
800, and 1050 ft/sec). The stages were tested statically in a
15-inch-diameter model lift fan installed in a wing pod located
in tha test section of a wind tunnel. Although the fan stages
produced essentially the same design prassure ratio, marked
differences were observed in the variation of fan noise with fan
operating speed. At design speed, the forward-radiated sound
power level was approximalely the same for the 750 ft/sec
and 900 fifsec stages. For the 1050 fi/sec stage, the design-
speed forward-radiated power lgvel was about 7 db higher due
to the generation of multiple pure lone noise. Author

N73-28015*} National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
APFPLICATION OF FINITE DIFFERENCE TECHNIOQUES TO
NOQISE PROPAGATION IN JET ENGINE DUCTS
Kenneth J. Baumeister 1973 23 p refs Proposed for
presentation at Winter Ann. Mesting of the ASME, Detroit,
11-15 Nov. 1973
(NASA-TM-X-68261; E-7551) Awvail: NTIS HC $3.25 CSCL
20A

A finite difference formulation is presented for wave
propagation in a rectangular two-dimensional duct without steady
flow. The difference technique, which should be useful in the
study of acoustically treated inlet and exhausts ducts used in
turbofan engines, can readily handle agoustical flow field
complications such as axial variations in wall impedance and
cross section area. In the numerical analysis, the continuous
acoustic field is lumped into 3 series of grid points in which the
prassure and 'valocity at aach grid point are separated into real
and imaginary terms. An example calculation is also presented
for the sound attenuation in a two-dimensional straight soft-walled
SUppPressor. Author



N73-28016# National Transportation Safety Board. Washington,
D.C. Bureau of Aviation Safety.
AIRCRAFT ACCIDENT REPORT: NORTH CENTRAL
AIRLINES, INCORPORATED, ALLISON CONVAIR 340/440
{CV-5B0), N9O858 AND AIR WISCONSIN INCORPORATED,
DHC-6, N40433 NEAR APPLETON, WISCONSIN, 29 JUNE
1872
25 Apr. 1973 33 p
{NTSB-AAR-73-9; SA-433} Avail: NTIS HC $3.75

The midair collision of a Convair 340 and a DHC-6 aircraft
near Appleton, Wisconsinton 29 June 1972 is reparted. All
personnel aboard both aircraft were fatalities following the collision
and subsequent impact with Lake Winnebago. The cause of the
accident is considered to ba failure of the flight crews to detect
the presence of other aircraft in time to take evasive action.
Hazy atmospheric conditions existing at the time contributed to
the detect:on problem. Author

'N73-26017# National Transpartation Safety Board, Washington,

D.C.
‘AIRCRAFT ACCIDENT REPORT: DELTA AI'R LINES,
INCORPORATED, MCDONNELL DOUGLAS DC-9-14,
N3305L, GREATER SOUTHWEST INTERNATIONAL AIR-
PORT, FORT WORTH. TEXAS, 30 MAY .1972
13 Mar. 1873 38 p
INTSB-AAR-73-3: SA-432} Avail: NTIS HC $4.00

The crash of a DC-9 aircraft at Fort Worth, Texas airport
on 30 May 1972 is reported. The crash occurred during an
atlempted go-around following a landing approach. The landing
approach was normal, but the aircraft began oscillating after
passing: the runway threshold and . finally struck the runway in
an extreme right wing low attitude. It was determined that the
cause of the accident was an encounter with a trailing vortex
generated by a iarge jet aircraft which preceded the DC.9 to
the runway. . Author

-N73-26018§ National Transportation Safety Board, Washington,

D.C.

AIRCRAFT ACCIDENT AEPORT: MOHAWK AIALINES,
INCORPORATED. FAIACHILD HILLER FH-227B, N7818M
ALBANY, NEW YORK, 3 MARCH 1972

11 Apr. 1973 70 p -

{NTSB-AAR-73-8:- 5A-431) Avait: NTIS HC $5.50

An aircraft accident involving a Fairchild -Hiller-2278 aircraft
which crashed near Albany County Airport, New Yark on 3 March
1972 is discussed. The flight was conducting an instrument landing
approach when the crew reported trouble with the ieft propeller,
The aircraft hit'a house about three mies short of the airport.
It was determined that the cause of the accident was the inability
of the craw to feather the left propelter. Auther

N73-26019§ Federal Aviation Administration. Washington, D.C.
Aviation Ferecast Div.

TERMINAL AREA FORECAST, 1974- 1984

Qct. 1972 387 p

Avail: NTIS $21-50 :

Forecasts for flscai years 1974, 1975, 1976, and 1984 of
the key measures of aviation activity at selected airports are
presented. The total Terminal Area Forecast includes 1,201
airports which meet at least one of the following critevia: (1)
existing tower airport, (2) candidate for a tower, (3} 60 or maore
based aircraft, (4) receives certificated route air carrier service,
and. (5] 20,000 or more ganeral aviation itinerant operations.
The forecasts are prepared to maet the needs of planning personnel
in 'FAA offices ard services with futuré traffic levels at these
airports. Tha report is organized by FAA region and within each
region by state. National and' regional summaries are included
in -the introduction. The airports 'in each state are listed in the
aiphabatical order of the communities they serve. Lacation
identifiers for all existing tower airports are shown in large
bold-face type. All other known airport location identifiers are
shown in standard typewriter style. Airports currently planned
for new. first-time towers are identified by a planned commigsion-
ing date diractly beneath their location identifier (76 airports).

Author
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M73-26020§ Mational Trensportation Safety Board, Washington,
D.C. :
AIRCRAFT ACCIDENT REPORYS: BRIEF FORMAT, US
CIVIL AVIATION. ISSUE NUMBER 3 OF 1972 AC-
CIDENTS
1 May 1973 479 p -
(NTSB-BA-73-4}) Avail: NTIS HC $26.00 ]
Selected aircraft accident reports. in brief format, occurring
in U.S. Civil Aviation oparations during calendar year 1972 are
presented. The 800 General Aviation and 29 Adr Carrier A_ccidents
contained in this publication represent a random selection. The
brief format presents the facts, conditions, circumstances, and
probable cause(s) for each accident. Additional statistﬁcal
information is tabulated by type’ of accident, phase of operation,
kind of flying, injury index, aircraft damage, conditions of light
pilot certificate, injuries, and causal factors, Author

M73-26021*§ National Aeronautics and Space Adrninistration.
Ames Research Centar, Moffett Field, Calif.
A SIMULATOR INVESTIGATION OF THE INFLUENCE OF
ENGINE RESPONSE CHARACTERISTICS ON THE AP-
PAOACH AND LANDING FOR AN EXTERNALLY BLOWN
FLAP. AIRCRAFT. PART 1: DESCRIPTION OF THE
SIMULATION AND DISCUSSION OF RESULTS
James A, Franklin and Robert W Koenig May 1973 79 p
refs
(NASA TM:X-62265} Avail: NTIS HC $6.00 CSCL 01C

- Investigation of the influence of angine response characteris-
tics on approach and landing oparations of a powaered lift aircraft
were carried out in a piloted ground-based simulator. The aircraft
stmulated was a four engine, externally-blown jet-flap configuration
having an 80 pound wing loading and .56 thrust to weight
ratio. Results indicate that for ideal oparating conditions and
minimal pilot raaction delay. substantial reductions in engine-out
wave-off altitude increment and touchdown sink rate for
engine-out landings can be achievad with the fast engine compared
to the slow engine response. However, delays in pilot reaction
of one to two seconds diminish the advantage of rapid thrust
response. A nged exists for some form of automatic cueing of
the pilot or automatic engine control to enable the patential of
rapid thrust response to be realized in improving safety in the
event of an engine failure. ' Author

N73 -26022%§ National Aeronautics and Space Administration.
Ames Research Center. Moffett Field, Calif.
A SIMULATGOR INVESTIGATION OF THE INFLUEMCE OF
EMGINE RESPONSE: CHARACTERISTICS ON THE AP
PROACH AND LANDING FOR AN EXTERNALLY BLOWN
FLAP AIRCRAFT. PART 2: AERODYNAMIC MODEL
Deonald L Ciffone and Glenn H. Robinson May 1973 70 p
{(NASA-TM-X-62265(2)) Awvail: NTIS HC $550 CSCL 01C
An analysis of the influence of engine respanse characteristics
on the approach and landing of an externally blown flap aircraft
was conducted using flight simulator fagilities, The configuration
of the aeradynamic model .is described. The aerodynamic
characteristics as a function of angle of attack, thrust coefficient,
and flap deflection are presented in tabular form and as graphs.
Author

N73:26023*) McDonnell-Douglas Corp.. Long Beach. Calif. .
THE EFFECTS ON CRUISE DRAG OF INSTALLING
LONG-DUCT REFAN-ENGIME NACELLES ON THE MCDON-
NELL DOUGLAS DC.8-60 AND -61

J. T. Callaghan, J. E. Donelson, and J. P. Morelli May 1973
40 p refs

{Contract NAS3-16814)

{NASA-CR-121218; MDC-J5947) Avail: NTIS HC $4.00 CSCL
o1c

. - A high-speed wind tunnel test was conducted to determing
the effect on cruise performance of installing long-duct refan-
engine nacelles on the DC-8-50 and -61 models. Drag data
and wing/pvlon/nacellg channel pressure data are presented. At
8 typical cruise .condition there exists a very small interference
drag penaity of less than one-percent of total cruise data for
thé Refan instailation. Pressure data indicate that some supersonic
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flow is present in the inboard channet of the inbeard refan nacella
instalfation. but it is not sufficient to cause any wave drag on
boundary layer separation. One pyton modification, which takes
the form of pylon bumps. was tested. It resulted in a drag
penalty, because its design goal of eliminating shock-related
interference drag was not required and the bump thus became
a source of additional parasite drag. Author

N73-26024%% McDonnell-Douglas Corp., Long Beach, Calif.
THE EFFECTS ON CRUISE DRAG OF INSTALLING
REFAN-ENGINE NACELLES ON THE MCDONNELL-
DOUGLAS DC-9
4. T. Callaghan May 1973 41 p refs
(Contract NAS3-16814)
(NASA-CR-121219: MDC-J5948) Awvail: NTIS HC $4.25 CSCL
o1c

A high speed wind tunnel test has been conducted to
detarming the effect on cruise drag for installing larger JTBD
Refan engine nacelles on the Douglas DC-9. Drag data and
wing- and nacelle/pylon/fuselage-channel pressure data are
presented. Reduced pylon spares, raquired to minimiza effects
of the nacelle instaliation on low-speed deep stall, were
invastigated. The reduce span pylons resulted in no adverse
interferance affects. At typical cruise Mach numbers the measured
penalty for the Refan installation was less than estimated due
to a favorable effect of the larger entering engine stream tube
suppressing tha wing upper-surface velocitiss with subsequent
wing compressibility drag reduction. Channel pressures show no
shock waves or boundary layar separations. Authar

N73-28028# Battetle Columbus Labs., Ohio.
A PROGRAM DEFINITION STUDY FOR THE IMPROVE-
MENT OF SHORT HAUL. AIR TRANSPORTATION, VOL-
UME 1: RECOMMENDED PROGRAM PLAN Final Report
Jan. 1973 154 p refs
(Contract DOT-FA72WA-2B20)
(FAA-Q8-73-1-Vol-1} Avail: NTIS HC $3.75

A recommended program plan for Federal-initiative in the
Government’s continued pursuit of an improved short-hayl air
transpostation systemn is presentad. The plan was developed in
response to the broad program requirements set forth in the
contract statament of work and, more specifically, was based
on the system development needs, opportunities, and con-
straints identified in the course of performing the study. It provides
the responsible Government departments and agencies with a
resourca they can use in the formulation snd adoption of an
official plan for short-haul air transportation development.

Author

N73-26028§ Urban Systems Research and Engineering, Inc.,
Cambridge. Mass.
A PLAN FOR THE IMPROVEMENT OF SHORT-HAUL AIR
TRANSPORTATION Final Report
Mar. 1873 251 p
{Contract DOT-FA72WA-2815)
{FAA-QS-73-2) Availl NTIS HC $14.75

A plan for fostering the improverient and development of
the national short haul air transpertation system through ths
vear 1876 is daveloped. In addition, promising areas for short
haul improvement are identified for the period 1872 through
1890. The plan and recommendations are based on a computer
simulation comparisan of alternative short haul concepts which
include wvarious combinations of vehicle types and airport
configurations. Measures such as air travel demand, operating
cogts, revenues, noise impact, and congaestion relief ara utilized
in making these comparisons. Author

N73-28027§ Aeronautical Research Associates of Princeton,
Ing., NI

CALCULATION OF THE WAKES OF THREE TRANSFPORT
AIRCRAFT IN HOLDING, TAKEOFF, AND LANDING
CONFIGURATIONS AND COMPARISON WITH EXPER!-
MFNTAL MEASUREMENTS Final Raport

466

Coleman duPDonaldson, Richard S. Snedsker, and Roger D.
Sulivan Mar, 1973 110 p refs
{Contracts DOT-FA72WA|-308; F44620-69- c- 0089}
{FAA-RD-73-42; ARAP-190) Avail: NTIS HC §7.50

A method is described for the calculation of the initial form
and location of the inviscid rolled-up wake vortices behind wings
having both simple and complex lead distributions such as those
which occur when tha wing is highly Htapped. The method makes
use of the Betz theorems of conservation of vorticity and moments
of vorticity in the wake. It is found that a simple refationship
exists between the radial distribution of vorticity concentrated in
the wake vortices and the spanwise distribution of verticity shed
from the wing. Velocity profilas camputed for the wake vortices
of several aircraft in holding, takeoff, and landing configurations
are shown to compare favorably with those measured at times
up to one minute after fly-by during full scale experimants.

Author

N73-26028§ National Transportation Safety Board, Washington,
D.C.
AIRCRAFT ACCIDENT REPORTS, BRIEF FORMAT,
SUPPLEMENTAL ISSUE, 1271 ACCIDENTS
4 May 1973 103 p
(NTSB-BA-73-5] Avail: NTIS HC $7.25

Raports of aircraft accidents and incidents that occurred in
1971 and have not been included in a prior issue of briefs are
presented. Included are 11 U.S. Air Carrier accidents, 53 .S,
Air Carrier indicents, 14 U.S. General Aviation accidants, and
§7 L.5. General Aviation incidents. Qne Foreign Air Carrier
accident, and 18 Foraign General Aviation accidents that were
investigated by the National Transportation Safety Board are
also included. This publication is the final issue of Briefs of
Accidents that occurred in calendar year 1971, Authar

N73-28029# National Transportation Safety Board, Washington,
D.C

AIRCRAAFT ACCIDEANT REPORT, NORTHWEST AIRLINES,
INCORPORATED, BOEING 747-151, N602US, MIAMI,
FLORIDA
30 May 1873 13 p
{NTSB-AAR-73-12) Avail: NTIS HC $2.00

The aircraft accident involving a Boeing 747 aircraft which
ran off the end of the runway during landing at Miami, Florida
airport on 15 Dec. 1972 is reported. The aircraft had collided
with a flock of gulls during takeoff and number four engina was
shut down. The aircraft was clesred to raturn to the airport.
The cause of the accident was due to ineffective braking capability
of the aircraft on the wet runway and lack of raverse thrust
due 1o shut down of numhber four engine and malunction of
thrust reverser on number three engine. Author

N73-26030*# Linguistic Systems, Inc., Cambridge. Mass.
NOISE CHARACTERISTICS OF A JET AUGMENTED FLAP
CONFIGURATION
Alain Burrand Washington - NASA  Jun. 1973 20 p refs
Transl, inta ENGLISH from {Asronautique et |'Astronautique
(France), no. 39, 1973 p 44-54 Presented at tha 3rd Colloq.
on Aergnautic Acoustics, Toulouse, 8-7 Mar, 1972
(Contract NASw-2482|
(NASA-TT-F-14951) Avail: NTIS HC $3.00 CSCL 23A

_The STOL-type aircraft lift augmenting requires the use of
vary efficiant devices which, however, are likely to be sources
of noise themsalves or may modify the noise generated by the
jot-engines. Among thase davices is the internal-flow jet
augmented flap wherein a jet from auxiliary generators is directed
onto the wing flap upper-surfaca. The noise of this device is to
be added to that produced by the engines. Static tests recently
performead in an anechoic chamber have made it possible 10
investigate tha various possible configurations and to appraise
the effect of numerous parameters. The application of results at
full scele allows the noise level of this STOL type to be
gvaluated. Author

M73-26031*# Scientitic Translation Service, Santa Barbara,
Calif.



SLENDER DELTA WINGS FOR FUTURE SUBSONIC
COMMERCIAL AIRCRAFT .
Martin Lichte Washington NASA Jun. 1973 28 p Transl,
into ENGLISH from Flug Rev. {West Germany), no. 2, 1973
p 27-37
(Contract NASw-2483)
(NASA-TT-F-14949) Avail: NTIS HG $3.50 CSCL Q1C

The serodynamic charactaristics of slender dalta wings for
st_Jbsc_mic commercial aircraft apglications are discussed. The flow
distribution on the wing for various airspeed conditions is
described. The charactaristics of conventional wings are com-
pared with those of the slender delta wing. Graphs of the
performance of the slender delta wing for various conditions of
ground effect, angle of attack, glide conditions, and aerodynamic
stall are included. Author

373-26032# Boeing Co., Seattle, Wash.
apt.
COMMERCIAL JET MAINTENANCE AND RELIABILITY
ADVANCEMENTS
R. T. Dixan Nov. 1972 2% p Presented at FAA 8th ANN.
Intern Maintenance Symp., 28-30 Nov. 1972
Avail: NTIS HC $3.50

A review of the progress made in the pre-World War 2 and
post-World War 2 periods with raspect to the commarcial aviation
mdustry is presented. The tachnigues that have bean devetoped
for use during the design of an aircraft to achiave high reiiability
and low maintenance cost are discussed. A summary of the
latest methods that have been developed for instituting aircraft
maintenance programs and the actions taken 1o achieve maxifmum
efficiency and fowest maintenance costs is reported. Author

Customer Support

N73-26033) Deutsche Forschuhgs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Brunswick {West Germany}). Abteilung
Flugmachanik der Luftfahrzeuge.
DETERMINATION OF THE DERIVATIVES OF LONGITU-
DINAL MOTION OF AN AIACRAFT FAOM FLIGHT DATA
BY A MODEL WITH AUTOMATIC PARAMETER ADJUST-
MENT
Ruthard Koahler
ENGLISH summary
{DLR-FB-73-13) Avail: NTIS HC $3.76; DFVLR, Porz: 10 DM

" A circyit for determining the derivatives of an aircraft from
fiight data a1d which needs relatively few computation elemants
at the analog computer is discussed. Since quadratic terms are
also taken into account in the analysis, the polar can be determined
from the ascertained cosfficients in the anvironment of a peint.
The results of an evaluation of flight deta are discussed.

Author (ESRO)

6 Dec. 1972 35 p refs In GERMAN:;

N73-28034# Deutsche Forschungs- und  Versuchsanstalt fuer
Luft- und Raumfshrt, Qberpfatfenhofen (West Germany).
Abteilung Flugbahnen. ,
INVESTIGATION AND APPLICATION OF TWQO METHOOS
FOR DETERMINING TRANSFER-FUNCTION COEFFICIENTS
OF THE LONGITUDINAL MOTION OF AIRCRAFT FROM
MEASURED INPUT AND OUTPUT DATA
Werner Baegel 31 Jan. 1973 81 p refs In GERMAN: ENGLISH
summary - )
{DLA-FB-73-39) Avail: NTIS HC $6.25; DFVLR, Porz, West
Gar, 17,30 DM

The basis and operation of two methods for determining
transfer function coefficients are briefly described. The first may
ba classified as an equations of motian method and the secand
as a response curve fitting method. Variations of the former
method are presented for special cases: A description of the
digital computer programs is given, The methods were im{gstigated
using these programs and digitally simulated input-output data.
The computed results provide infermation describing the
propagation of random and non-random errors. This information
sided in the design of the input function. It also facilitated the
choice of methods for exacuting flight tests and for the reduction
and evaluation of flight tast data, The application of these methods
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to flight data is demonstrated using measurerments of the short
period longitudinal motion of the Piaggio P 149 D aircraft.
. Author (ESRQ}

N73-26036f Eliott-Automation Space and Advanced Military
Systems, Lid.. Camberley {England).
A STUDY TO DEFINE AN EXPERIMENTAL AIRCRAFT FOR
EARTH RESOURCE SURVEYS. VOLUME 1: SUMMARY
Final Report
Jul. 1972 87 p Prepared jointly with Fairay Surveys
{Contract ESTEC-15